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Abstract of JP20031 83892 

PROBLEM TO BE SOLVED: To prevent the 
variation in within-plane uniformity of a plating 
film which is formed, by using a soluble anode 
as the anode, on the plane (surface) to be 
plated of a substrate accompanying the 
dissolution of the anode caused by the 
progress of plating. 

SOLUTION: This apparatus has a plating 
vessel 50 for holding a plating liquid Q; a 
substrate holder 52 arranged above the plating 
vessel 50 for freely detachably holding a 
substrate W with its plane to be plated kept 
downward; a plating liquid jet nozzle 60 for 
horizontally jetting the plating liquid from the 
periphery of the plating vessel 50 toward the 
center; a soluble anode 54 arranged and 
dipped in the plating liquid Q in the plating 
vessel 50; and a straightening plate 68 which 
is arranged above the anode 54 and below a 
plane formed by the plating liquid jet nozzle 60 
and straightens the flow of the plating liquid Q. 
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t=SSS#lTV^4. fi^oTs y+7^-52 2, 5 24 
(H5#bb) SrliS-rSi:. iix^^xy naoS^co 
mite. H6 £tk-T4 3 fc. ffiA ■ ffittix IJ7520, 
?5fe# • ffix 'J 7 5 4 0 M'7n*7X "7753 0 COJB 
fcSBfl*. 4fe, SfSWi^^ 15 52M5 53^IL 
T , 08 5 M-&$m?'7 h 5 5 4 £ft46A> 

[oo44 3 @7ii Xftooasigxd*? 

CK«S*ifc-«t^-i1«Erc*ft. MA ■ Jtmx'j 
75 2 Ocn^^z-y lfSLP5 5 5 tJlff^°^5 5 6 

<nhh mmmtmm. 557 Tttw^^ut 9 v -y>v-^ 
<r>? v-ymcDm^v-^y^f-y 5 5 8 tciiaj lt 

*j 0 . ^<5offewfiiM(4 , ^ u - ym^mK ^xl-t- <ijf 

r/-y5 5 9(:Wiitv^„ 

[004 5 ] _Lia<774 3 fc, • Sefilx 'J7540S- 
JiA ■ ffiffix U 7 5 2 0 1 7ot7i U 7 5 3 0 ^PaltC 
REU ISSA ■ iKtHx U 7 5 2 0 bifc& ■ S^^x U 7 5 

4 0 CDffl&l/mft ■ S6«fcx U 7 5 4 0 1 7°u -fe XI U 7 

5 3 O^Hfctt-ttl-efUWtS 2 1 %mftzcr>X\ V- 
Jfy/7-7 5 5 8A>6(6«Lfc4iailTXr-fe: "/ hSiRL 
P 5 5 5 *ffiLT^*«^£SffiiSffl<?5*iRj!BaSgffrttC 
JftA$^S^f*=»SKt4. S«t31IM^BI*I-C"^' 3 ^7^1 
Six. ■ 9a»Lfc«JB"CT7-^y^/-y 5 5 8tc 

l* i #*-r§>Ii:^< , &~??V—yj\s—J±\H<?>7V- 

yf&Tym^v—^yyy—y 5 5 8£^°— -f 

[ 0 0 4 6 ] 3:8, 0 5^06 T14. SKMaSB* 5 '' 
MA-MUixiJ75 2 0. ffift- I6MXU754 0. T 
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X U T 5 3 0 F*lXf4T n-trXX y T 5 3 0 Izfflg LX C 

MPggj g&tt h x y r £ ifttt . arntxxyrs 

3 0Xt±CMPSS^Sa^4xUTi:MA ■ flftffixy 

r 5 2 o corata?* • S6«x u r 5 4 o siearrs «t 3 

[0047] ±IEMf (4. S»lSi^¥«ftS« 
fclRSe § fi4 OT14& < . * A -5 § 4 *> 

mxme 0 1 , fflis6-^^^fi : -5ii5ift-o^«6 0 2. 

»*fr3*8Ht6 0 3, 6 0 4, <flS£««8M (CM 
P ) ^fi 1 3CMP3S6 0 5. TkiJtff 6 0 6 , 6 0 7.12 

•t&m&m6 0 9zmmL. ztib&mzzpmmm* 
WMthm^L^mmwA^-mn^mmt Lxm 

4o 

[0049] ±!2iaSffifi£co*«MHSIS^;k^-T , * 
«D»iS*afc:J: 0 , ffiASB6 0 1 tttBSftTteffiEtf-fe 

*«£JRDEiiU jH*>-?£«6 0 2fc:#i£$-£. ISffi^ 
[00 50] mXMth^ §= W 6 0 2 T'ffli^o § McoBfc 

Ltz^mfommvit , asRSfs^at*^ 6 o 

3M7K«6 0 4(;fIL, *JSfcfcfr3. »^K* 
ft^cofeT L^mMwjffiWIfgtc M PSU 
6 0 5t£#jMU ISCMPgP6 0 5T". «fto*Jf*»6 
KIKi J «SIBJLtc»J« LfclHft # S 
ffiWcr>m.M±cOM#> -o § S £ 4 . 
[00 5 1 ] gftvt_hie«oJ: 5 izmbiZmfr&tiH&tM 

*m§ 6 o 7 fcs* o , 7j<gtft t , sefc*iK*^»T Lfc 

LT, ffiffig|56 0 9«M^-b'7 h 6 0 9 - 1 tfftAW 
[ 0 0 5 2 ] H 1 014, #^*S*ieiSffl^f't!l^*» 



2,i^^ jko&b; izumm i mm- 4 s» o § « 6 

1 2. CMPg|56 1 5. 7j<gt«6 13.6 1 4 SritSD 

[0053] ±immm$LcoMMmwmmizto^x , ni 
x, cmp^6 o 5X'M^zmfr^Mmm j $mM.mz 

[00 543 1^1. ±K<7)J; 3 tfflJ6-5#Ji3& J ^ffiiK 

mmw z 7mm e 1 o iz&m l , i <r -c*afe#-r 4 . tt 

V^T. l«^aW6 1 IT, fiart 4 2:^-5^46 

a6o^W6 1 2^#ilL. #46-?§«6 1 2T'flSiagP^ 

Ht UTJ4, mtlfN i -Bi£«^>o#«^fflv^4. 
ffiKd^ff^L^f*. *»*^«W^7Ka»6 0 6, 6 

0 7T5fcft»L, 56t(eiift6 0 8T*ail$*4. *L 

t, n±^ffM t ^«am^±95 * c m p gp 6 

1 Tii^LT, 7K^M6 13,61 4T* 

fljm§S6 0 9</)*fc#-tr>y h6 0 9-l(CfS*W*. 
[ 0 0 5 5 ] El 1 1 {4^#**«ffiHffl«ffi^)SKMII 

mm.co^-mm&^-tmxhh , m^&koiz. c\<r> 

JflHcTja^'-y 6 16-1 BSHfcUHft 

^S^fi : 3ffla6^^fl6 0 2. 7]<gt«603. *St«6 
04. CMP@|5605. Si6-?S«6 1 2. ffetSMf 6 0 
8M'n-F ■ r>-o-KgP6 1 7 £|£BLT 1 otfOg 

h»6 1 7 izmmLx^mfaMMnfflxme o iav* 
nisi56 o 9tms.%tix^&. 
[0056] ±ia«fiK^^«*^«iE*iffl«*«Ma^ 
itisv^, 6 o i o s 

7tc?fjM§ix. Sm»HHE*nH«v bT-2,6 16- 
1 tfgttJfc 0 , & W 6 0 2 L , § « 

tz^mfamWL&Vtf-y hT-2,6 1 6-ltCiOCMP 
SP6 0 5fc»i£U ISCMPgP6 0 5t?«!fe-3SJfj&»i5> 
i5IKIH«l»L*» 4^4 ffitRmt:^ Lfc«ft-j|li 

-T4. 

[00 57] ^g^B*§tLfc¥# 
#;S«i4o^-y F7-A6 1 6- lti 0 , A<Wt§6 0 

4fc^isa. *8£«yi3nfca. M^a«6 1 its? 
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tjhti h . immmamrr l iv*mmm± n # •/ f r 

— A6 1 6- lt'i "9. -y^m6 1 2£^iH§ 

ft. K#A-*.y4f«6 l 2T\ leHS^ffi^MW^^ 

S o fili*«§^¥ift«lin*' -y F r- A 6 

1 6 - 1 tJ: *? , ?mm 6 o 4 tsBsssft.; i-c*aM5 

[ 0 0 5 8 ] H 1 2 J*. l«fIftSfi»SIOfffi 

F ■ T>-n— FSP7 0 1, Ifeo^a-'yh7 0 2, IS 
la#>yF7 0 3. ^3ai¥S7 0 4. RKH7 0 5. 
RI5IS7 0 6. m2«t^S7 0 7. S2n^-yb7 0 
8,S1 3c#«7 0 9. S 1 Jtf U 'fyy/li7 1 0& 
T/SS2!jf»J 7yy/Sl7 1 1 fcEHLfcHMET**. 
$ln#7b703 (Djfrmzte . ft o£ mif^JWff 

^r4fer>#«5a!jejRi^«7 12. mmmT&mim 

[ 0 0 5 9 ] m 1 sKU v ^>^S (Ifi~v F ) 7 

1 of*. mm^r~y')vi 1 o - 1 . i-y/'j yyi 1 o 

- 2 . h •y7° l J >9*^y F 7 1 0 - 3 . 1 
0-4. r^yt- 7 1 0- 5%MMLX^&* H2;tf 
U -yi-'V^g (W*U-=.v F ) 7 1111, Wttf—f 
)V1 1 1 - 1 . h-y7!Jy/7 1 1-2. F yT U 
MK711-3, mWMjSMl 11-4. 77 
7 1 1 -5*£«l/0^. 
[0060] nyj'y F*-/Fi: EiSffl^S^'ffM? 

1^*7 170 1-1 £o-F ■ ryn-h'gP7 0 1 
cOu-F^-M^Sffi-f-S. Ilnt;.yh703ll * 
#*a«W^-fe-yh7 0 1 -lj&^KOfHU 
^7h7 0 2ClAL. Hft^&MfcJBjfc-*-*. * 
<0B#. fto^lfSMJIfJ5g«7 1 2T^-F'SOfflB¥£ 

aO^f-^o ffift^ §!?)«*. if^«*«wcDH 

[ 0 0 6 1 ] Hi n^7l7 0 3T"l)6')^-7 F7 

£Ktftd iBH^B (H^-fr-T) 

— LTEHSfU 5:Mo, lft-5^aa 7 N70 

2 eoS^Wgt: fc ffiffl £ ft «, . JURBlS£f£ . m 1 o * 
7 17 0 3 #K(E«7 0 5 K¥#flcg«EW£ffiU BK 

Tfc5rft ) . 131 7y>y^I7 1 0 . |g2*ru >y 



S->"^g7 1 l^l^fflfgW*. yy-Xt-Ft^ 
^WW-F^M. fclT. ^U-X^-F<y)ffleto 

[00 6 2] y-U-Xt-HBMKi, l&SMfciff'J -y 
yy/M7 1 0T1tI\ 2JJaWfi*sK'J yyy/gl 
7 1 1 TIto Sfif2n7Ky 170 8T"Ste« 
7 0 5±<9^f*»&W£&9±lf , ?KU -y ^V^WS. 
7 1 0^/7^-7 1 0- 5±(c¥^flsffl£W£i&-e 
4. h-/7°V>7'7 1 0-2J*7-y^-V-7 10-51 

<=ois^**rws:©#l. mm^~y"'i-7 1 0 - 1 CO 
mmmzti&o fflgf-//i7 1 o- l^mmmiz. 

I c l o 0 OcoXo^m&tfWUfy. XlifflfoZm 

jmt< (*#?f & t> e>"cmf& znx^h. tmmm 
t ¥MtkMmv<7MttmmTM*b % mmm § n & . 

[00 63 ] mtb~? & HOffllg**Tf£. h >y T U >7 7 
1 0-2T-^#^a^W2rT-yiy-v-7 1 0-5±^M 
-To I2n*'7l7 0 8ll l^»#;*«w^K0± 
(f. Wil$tifM7 0 9fcA^-6o i<7)B*. 7yy+-7 
1 0 - 5±te*4^N!WM6tPf<0*^t^KBffcaKK* 

[0 0 64] »li!fe?Ml7 0 9t:4JV^TJ!fei*iftTa» 
2ct>7 F 7 0 8 T^#fls*KW*BX 0 ±tf . IS 2 U 
7yV^gE7 1 lcor-y^-r-? 1 1 -5±CC^##c 
S^W^tt-ttSo l77'Jy/7 1 l-2T77yt- 
7 1 1 - 5±«¥^fk*«W£©*U IS^WfrS^W 
co^'UTiiSrTTMt^HSrW^T— 7VF7 1 1 - l<m 

mmz^mwK lt 2 <mm^ 0 . z <n 2 ^aus-m 

[0065] mm"r~y"^7 11-1 commmn, 1 c 
looo^i^M^y^i/^y. xjsffis^ia^ 

«wcoffl^a»T-W(g § n 4 . rot!, ss&^= u < «* 

X^'J-tll iy'JTy. T;l-5-l. -fe'JT^fflV^ti 

[0066] 2<mmcom&<7)mm£. it^vmwm 

; k XI4 S i o 2 * s 6 3r -i. ffi«Mw«ffi^*nTiT 
■5 . 4fc. ffimr— 7)1-7 11-1 coiSfllfclSflfvrJKil 
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coo67] 2<hmb»t», i vtv >?*7 11-2 
z^mikmmizy-y y-r- 711-5 tT&mz-z 

-y 17 0 8T&*)±if&. -<7)ffi5\ 77yt-7 1 1- 

[0 0 68] ®2D^7N7 0 8lt ¥#«MW£f[S 
2M7 0 7C1AL, S§2gft#f§7 0 

7 CD«j£fcSi 1 7 0 9 t H tflME-C* § . 

S1£wogiH(4. -r -1- ?;Mifc*?)fctf>t:^ 

&zti&. ¥-m#.m&w common , ^x^kdhf 

V -iT P VAA^yy'o-;l/C J; & X ? 5 :/i5fc**2;-r h . 

[0069] JJE3H**)»TflL milW&H2o 
sK-y 1 7 0 8TJR D±«\ Rfc«§7 0 6t#L s ISRiffc 
H7 0 6 KRRS-^^SWHHKWfcflS 

1 Dt; 7 h70 3T\RD±Cfffi3?5ftt«7 04tCA#l 
So SS3^ti7 0 4T11 ^NWHfeBlW^ffitlB* 
SflHI «t 0 Eb j@ § iitz * H V - •/ 7 tK * « St L T 8fe» 

*«ofc#*e*tirasgffin» *y-iM. 4fcp 
=t 3 ^zmm^-yivi 11-1 wiSflftRttTtitmtte 

17 1 l-4TMJJ£fl5£Utt§-&(4. ^*4o-H 

•fe •/ i tiijaw-* . 

[0070] Hi 3i4. fm<7)4^#:S«»I^a^¥ffi 

t=^^NWH6BE*!fflS6lti:»5rtjStli. Ell 2CSt 
8«|#>~>£:3-r.«y 17 0 2»ft£> , y , t^#>-o§rL- -y 17 

5 0 fcRWfcjST&S . MR»M L^^*«WJ 
TOSLfe^-fey 170 1-1(4, n-1' ■ 7^0-1*1 
7 0 1 (C^BSflS . ¥#f*«W{4. -y 1 7 0 1 
-l^KOftSfU flfiflxKU 7y>/ii7 1 Ot^ 

tif2iK'j7yy^ll7i HciSMSixr. ii-ClH 
(4. ssiafcf*B»7 0 9t:aB^§iiTafe^&fLS. 

[ 0 0 7 1 ] ffi 1 ^«7 0 9 Tafe^SnftiNWfcaHR 
W(4. ^>-3#-X->y 1 7 5 OtClBISix. i^Tlift 

^Jttfe^mWMtRWIi, f2 0*'-; 1 7 0 8t,zX~oX 
Stf>o#:3-=:-y 17 5 0i^$2M7 0 

mm^-mfaMMmt, u-1 • T>n-KSI57 0 He 
ttBSitfc^-fe v 1 7 0 1 - 1 fc:M5;fi& . 



[00 72 ] Hi 4(4. K(CflHcO¥«#«»US§te?) 

1 3(;:^^ft:MK^§gBt#l&&.£(4, I13C 
1 ffim7 0 9 <7)^t> 0 C7--fl/i-7 1 7 5 
1 . 153*0 i d tLT. IS 1 sK'J >y y 

y/gi7 i ot^(4iS2^ , y 7y>^i7 i mm 
mzti. m2m&m7 o 7t-M?^f«ftfflPf 

(4. Sy>-5S^L->y 17 5 0lzmm^tL, Z\ZTMfo~? 
fLfc^»**RW(4 s IS 1 otf -y 1 7 0 3 K i ->t . m 

[ 0 0 7 3 ] 1 tftftm 0 9 •C-gt^§ix^^W#:S« 

wii. r--;t-x- -y h 7 5 i (cffi^^ti. ;ct7- 

-■yh7 5 1j&>6fff2afe^Ni7 0 7fc^Bli§*l, il? 

*itwii. a— H ■ Tyn— Hg|37 0 KctSB^fL^ 
^■fe 7 17 0 1-lt;I$^ 5 
[0074] mi 5(4. S^JJIM^BOflfiOTHliSti 
(RfejartHTft*. Hi 5ti3V^T, Hl2f:H— *H§- 
tfttfe«4Hi, |S|-X(4ffiS^^^ 0 

Ci4. miTt'V •yyyy'117 1 0 bWi2#0 >yi/ 



y^B7 1 l(CtfjfitTr>yy^— f yf?t-7 2 



5 2rEBL. m3tft&M7 0 4 kMib-o^J--v 170 
2W5^fc-til«l*«ettll^ 7 2 1. 7 2 2 £ISB 
t. fl5ia»«7 0 9fc*3ifi»«7 0 4Oi£»tcn* 
•yb7 2 3^I2Bt. m2^«7 0 7tiHy>^Si- 
7 17 0 2 (OjSflWcnjtf'y 17 2 4 SrIBS L . K(ca- 
F ■ ryn-K«t7 0 1 fciSltrtf-y 17 0 3<0ifi«Ftc 
^S««JMWSJM7 1 3£ffiBLTi^„ 
[00 7 5] ±IB«fi!cW*»lI^Bt^v^ ,Sla 
^■•y 1 7 0 3(4. n-1 • 7*ycr— 0 1 coa- 1 
KcttBSn-T^S^-fe-y 17 0 1-1 

aaswsfjDioaiL, saatKffiUigJP3!is«7 1 3tv<yr 

S«»B^ 7 2 1 (c»^rS . ^rfe . fgMm^KJJSJJSS 
7 1 3*\ HI o^7 17 0 SOAy^'CllttilT^ 
£%£(4. ^^T«»^iilSL. Sfill67 2 1Ct 
lirS . S52 C3^>y 17 2 3T'««tgB^ 7 2 1 ±<J0^ 
MtWSlfto^i- -y 17 0 2(3^Mt. *|i|y>o^ 

im7 1 2-c-ffl*-5#nc7))U¥&sij^rs 0 h 

2D*' 7 17 2 3(4. *W*S«WSrT-yy-v— f y-r 
?t-7 2 5 (C^jH Liftfe-fS . 

[00 76] c y u -x^e- i"D y y -x^e- i*f(4, 

1 77>jy^7 1'7 1 0-2^'T-yy-T — fyf^t 
-7 2 5iiCD¥2M*MW£f&*U l«f-77y7 1 
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0-1 izWML, mWr—f)Vl 10-1 ±cDgflgHt3 

te 1- 7 7° U v Y 7 1 0 - 2 T'7° 7 5"r->f 

-9"- 7 2 5t£B3*S*llSaSfL4. f2n#.yb7 2 3 

t-¥#tt*«w£ jk o a l . m i &#«t 709 izmx L 

[0077] 1 «/7'J V^-y 1* 7 1 1 -lifiTv is*r 

t" — tvp 7 ii-i tc^int. ■f<wfeatit i f j »ft* 
at&^srefi^ ws»Tao^N(c*s«iw(±. 177° 

'J y^'y 17 11 -2t77 ^-V— - f y^f^-f- 7 2 
5CKSS*lJB»3*l.4. H3D*'7f7 24(l 
*MKW£JRv±(f. ffiJ»fflS£«17 2 6-CKW*«Sgt 
H2&#«7 0 7ld$AL»rS 0 K^TflS3 

-fT-|fefe££?TV\ *COf&. !3P*'7b7 24t*ift 
ffi£W£-JKv±ff. £«aKB£7 2 2±fc:|IWr.&. 
[0 0 78] (a'7WW-F) ^l-zVE-l'-CJl 
h^'Jy^v 17 1 0-2X(S7 1 1 -2iPTvi/ 
*r—A >"r?1f— 7 2 5±<?)¥##:MKW£n^»U W 
S-f-77^7 10-1 Xii 711-1 CML, BTS-r 

-771-7 io-i x(± 711-1 ijrmmmzw^m^ 

ft. S3n*7 17 24T'¥«#:ffiKW£JXvii(f. £ 
Sti^7 2 2±ti«„ ^int:.yh703tl £ 
ffi«B£7 2 2±co¥#**«w^^MmiMJ¥il« 

7 1 sizwmv. mmzmfettzm. o-i* ■ r>n- 

1S57 0 1 co^-fe 7 1 7 0 1 - 1 l/zmt. 

[ 0 0 7 9 ] H 1 6(1 «®II^B«ft!lO^FMiaBffi 

arc* -s . £ tosswjgsati: , mi^v-y^y 7 mm 

7 1 0 tfi|2jJ*y yy>^S17 1 1 tff3£LTT y3> 
^r—f yf?f-7 2 5£KIU H2*fc?ftl7 0 7 fc 

KJl)»i-- v 1 7 2 7 
S72 1, 7 2 2£BEBU S<— l*JBj£J5&3-- 7 1 7 2 
7tlfco#i-.y 17 0 2l:MLtn#7 17 2 3 
*E«U ffilJ)E«Mi7 0 9i:gS2«6»»7 0 7«ififlf 
to*7 17 2 4 2rIEfiU Wizv-V ■ T^n-ISE 

7oitsin*'.yb703 <rx&.mz&m&mjm 7 

1 3£EKLTV**. 

[0080111 U#>y 170 3T"U- 1 ■ 7>D- 1 
SPT 0 icon— MciK£*vC^?)#-fe>y 1 7 0 
1 - 1 *» 6 , t < U T M^'fM £ ftT v ^§ fffrSW^ 
ft "9 01 LT»KI!sB£ 7 2 1 £!!H*:S . ?)CfcflS2 osKv 
17 2 311 ^fMi*3£«WS:^-HSj&lRi^v 17 2 



fcttfWKft -> % Tff 5, S2n#7l7 2 3 (1 S^- 1* 
«^J*S;h^¥#flHHK*«>o § m««yS«0®H7 1 

i-7 17 0 2 (cffiA L . fflft-? IIJMtS . 
[008 1 ] «K><?3M£J&£SL *<0lWfe«SEL, 
f y J T9V—7 2 3\,zmtth s b-vTVy 

71 1 0-2X(±7 1 1-2(1 Tvis\~- 

-7 2 5±<?)¥^#:^W£:CR*U fif- 7717 1 

o-i xji 711-1 uws-r ■§> . mmm, i 7 

1 0-2X«±7 1 1-214. ¥#ft*Mw£ 

nrajjat7 io-4Xtt7 1 1 -4(c^ml. mmz 
I.. 

[0082] i^K, $30*7 1 724(1 7°>y — 
-f y^r7*T~l 2 5*»64Mltt*RWtISl 1 5±H t , SE1 
??fe^«7 0 9{zmj<th, $3n^7l7 24(l Hi 

m 2 ^« 707 izmx l . m& tmm Lfc**wHR 
^s«tta^7 2 2±icti5a-rs . a*:, sio*"7h 

7 0 311 ¥»#;*Kw^lxi9±tfWI^cfisMJ¥MS« 
7 1 3T")PS:Srffl>tL. a-1 • ryn-lgU7 0 lco 
7yo-l'4f- ItcfKBSn-TV^^-fev 17 0 1-1 

izi&mi-h . 

[00831 116 fc*^EK!DSBaifcii WT . 0 
ff#y ^ - > (?) rj y 9 ^ l ^ -;lX(±S*^jjg § fLfc^ 
*S«W± ley \" "J ra , S^- YMMimsb o $ M^ffM 
LT. W*UTIH»iMR*JBtfW-&ifc3& I ^S4. A>J 
TJg^M<50^*a^W&JR^L5t^-fe-y 17 0 1- 
1 Sr. n-1 ■ rvn-lSP7 0 icon— Hrff— ItcK 
at"§o LT. SSI u#-y 17 0 3Tn-l' ■ t>o 
-1SU7 0 lOo-l^r-l^fgBSixTUS^-fe'y 1 
701-1K. *»*K«W^BXDffit-C*«tia^ 

7 2 lfcttttS. <JCfc, g2D*'7l723ll 
S«W^ h* JfBglje^ 717 27 tiKJM L. ^U7 

JKJi. *«flP6-^>#TlTa . S2ndf7 1 7 2 3(1 ft 
ft-D#i- >y 17 0 2fci3AU fflft^^MS-ffM^ 

[oo84] mi 7Ji *«®ii^a^fl!i(7)¥fflEaw 

-x- 71811, */— YM$iM3-— 71812, fe-j^ 
J--7 18 1 3. 7--/H-7 18 14, ilft^a 
-71815, ^<;l ■ Kffi^vf 3-— 718 16, Mbb 
ola^. 7 18 17. H2gtff J--7 18 18. HIT 

5 -r +*M»aiJSE^ 84i,g27^ i-mmm\^ 

8 4 2. HI *KKte«8 4 3 . H2S«KK1S8 4 
4. Ma£fi!=&84 5. H3MJIfJJ5g^84 6, a- 
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k • t>v- bass 2 o , mi #v -y>-y^mm8 2 

1 , M2#V 'yyy^H8 2 2. KSl n^'y b8 3 
1. fi?2u#''y b 8 3 2. SI3 ntf'.y t- 8 3 3 . S4o 
jK >y b 8 3 4 £E« Lfclllfc-ca * . . 
84 1, 84 2, 84 6{±xx >y htiotfcO, fl&« 

4 . Zcr>mTl$. Ay TJf«IB3^ .yf8 11ll if 
iRutor-lii, ^-b'JlJ&ffiU-.y b8 1 2(i. il 

[0085] Hi 8ii, i«*»H^Sl*I-CW#ie 

h» Ju-f. Slo^v b8 3 ItiDn-K ■ T^u— 
h'j.- 7 b820 tcKB£iX*:#-fe h 8 2 0 aj&^K 

o ai § ,mir?4 ^mmwm^=- 

fc. MffltiPJlffloy 7f77 -f ^ > b fcffofcflL IRR 

[00861SC, 3? 1 ustf «y b 8 3 1 

tCiO. AUTJiJ«IRx=.v b8 1 l^aKISfL^o Z 
CDJVJTm&iM3-—vh81 lit. %mMRu)sb~>%iZ 

mnommmm «*u&\ s i o 2 > 
sfifc^mftaHKia, mi otKv b 8 3 i fc i on i r 

9^*§lfl«xx>y h 8 4 1 fctSIStu 

[0087] mmMMztiiztmimfoti.. S2n^ 7 

h 8 3 2 f^- b"J»£)Kxx «y b 8 1 2 NISASfU mi 
[1 I2ot;'yb8 3 2(:j:0 

^.ft^^i-.y h8 1 3tffiM$ti-g»|frt. /-yffil 

*SK>4fc»fcft 2 r^^i-mmmm^s a 2 

[0088] y -y f77-f^ yb*^T L?t 
Si. S30^y b 8 3 3ti Dft->^i-yb8 1 3^\ 

ik V*as S tefc¥*ftaHEH: » Sfl3n^yb833lcJ:'9 

46t«;k ■ Kffia#J---y b 8 1 6^Kl£:£l& . < 

• mmmw ■•/ b s 1 ex-it. wRsstatBS 

IST^^/WOX ■yf-y^ff'PtfcU-. 

b# . ■ n»a^7 h 8 i e^ym-t&miz. 



S277-f -HHE&J¥885efS8 4 2 tCT¥«#X«^SW* 

f#t is § . -tflateSfc i 9 „ *cokax -y -f-yf'^mt 

x .y f - t i 0 x -y . mmcomm 

ztix^xi> »mmz i- ^ytLxmm^ti^ mmx- 

[0089] ■ S®gt^-.y h 8 1 

h s 3 3 T'««RiK«8 4 3 t^in^rfT.. mwmMM 

84 3(cTRIk§^.. tftftoSHtT^trtK-Wrtt. JB 
4n^7 b 8 3 4tcJ; OffitStSPS^-fb^-frSstfttcr 
- —)V3-- >y h 8 1 4 M5A§ix-S. T--;PMHmrS. 

y'/XI«l fB2T7^3PUKmiyS2-X-y b 84 

MT* . - JS4 -y b 8 3 4 

i OISI sKU v is>7mU8 2 1 fcrJRASfL, 

[0090] sseWd»fa«oi><!0**fflv^#is 
H^ffiSSffl^fti fc «>ts § . mi -y >-y^**T 

$4o*7 b8 34£J; OHl^it 
i-7b8 1 5KaBSS*l. *fcrt£*II>o i<7)^#{±. 

x?yymfrx'$>&, 

[00913^1 comm^Tm. m 4 a 

#y b 8 3 4 fci 0S2^y yyy;*gi8 2 2 «A 
S n , 4^#fr*1S±^^ * y TJf^ § ti & . i coi^, 

4P^7l834tj;^ SSSia#J--7l8 1 5 
fcffiM£;fU ^#»TS. 4^»#: 

Mi, fff4njK-yh8 34fcJ:9IS2a£8iRRtl84 

[00 92] KS2 niK v b 8 3 2 tci 0 

^»RS^^84 5i^ii6-5|a~7f8 1 
Six. Mc?)±mz£&MiW5±$: !WfcUHB±K:-«y^ 

i2n#>yb8 3 2{:j; DIfeoS a" >y h 8 1 

73&»6S53lUi8lse»8 4 6fc«AS*l, (HKH^aS 
Sii-S . -eof£. ^frSMi. $lo*'7l8 3l(; 
i DS2»-7 b 8 1 8«A$ix. «*X{i]Bi>f 

(i, filo*7 b8 3 ltciDo-K • T>-n-b'gP8 
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4 ^*§yK!l?E^ 8 4 1S(A'75-{ -Hkitmgll 8 4 
214, ffiK./ v^l^Oftfi^&tfKIS^SgfclT 

•3 . 

[0093] '^/l/ • KBife^xx.y h 8 1 6(4. x>y 
4 i 1 jFWC* 4 . @ l 9 . ■ Sffiifcfrxx 

•y bs i ecowmm^^-t. m 19^-^43^. « 
;p • >y h 8 1 6(4, ^mnm^.comyM^ 

-9 2 OCDrtSBt^aBtTSSW* 7x-f X7y7tf 
»JM»»RJS*m(c»ofcaBWi^^e>f-ir -y ? 

9 2 2 b . 2 2^«S£*Uta£&W> 

mffiffl&mzfp#:ffi±j}i l zwM£tifi:'tyi?y xiv 9 2 
4 1 . mmwcr,mmmcr>±uizms^rtfz^ -v : jjX)v 

yx';P9 2 6(4. ^tl^tlT^X'MiU^flX^h . t 
[0 0 94] <Ic9X>y>VX/k9 2 6<7)fM&0ML(4. S 



ITT - 



2mmi>?) 5 mmCOtSglT-' 



sfi/s* -y i-mc ftcomMzm^-tz. ; t 4 <, 

[0095]»:. £<^^§l«£44&?Mri2:(co\,-> 

^*««^gP9 2 2-zv^zimLfzimx\ ¥mtkm 
nwimmmm 922b -mzy^mmz -£4 . 

flUTC , -fe y 3? y 9 2 4 j&» £> 3£RW comm§ lcr> tfjjfc 

WCft*UfJ:<, M£tf7.yffiL igffiL BfflL ?x> 
BL «iWtfflV^4. — X7y7X^9 2 6*^l 

58®yK »36««BW-bU^A^(?3V^-^hj6»*ffl 

[0096] ZtliZj: 0 , ^#c*KWC?)Jf »^<7)X>y 

^4iwfc3WfflsrriafcBMts*t. mmi,z*>?s x>v 

9 2 4^A,f**&§tL-CS««^B^:B^fei;* i '4K^t 
4^Tx.y^>?'§4UMfl&*§4i4. ioi-pfc, S 

46 4l CDfl-^* jyXM^ #t$&-r 4 7) tit^T Suit 
=5rx -y fy/rn 7 4 #4 ; t j6*t& 4„ 



4. SK^B^Bffi^ritaJCciB^S^MbJK** 

SftTJjyrr4<Ii:(4 : $rV\ =5riK t^yx;k9 2 4 
^ib«KI§ffi<7)ffi^Srtf±L^f*. X.yyVX/l-9 2 6 

LX^hi/V a>ZMitLX , WM-T 5 i i: 

[00 97 ] — ^T, Av^yX^9 2 8Kit^«B 

KBMt#SKT"W« LT v ^ ffl* Sr*K« y'Jny r 
b mmmfflx-mt L ~> V a ^IMtKx -y f - y ^PJTx 

■y f - y ^ L T Bfc£ -T 4 i b tPC$ h . ^io £ WftWEffHI 

, SK^BfiU^IM^^ 7 tUtftc?) 
«H£il«fit < ^"4 £ fc 3&*T# 4 . i*U= J: 0 , 

& jtmKi8E*ffl 4> , X -y f - y ^ffliffiK 
tifctefltjh'WUflteKiif (ffiyJ<B) tfnt>tiX. *<o& 

&Tv-txcr)mmzmi.tzSffii,zmmt& <r t tr* 

4. 

[0098] ^(7)4 0 izmmm-t^hibx. ^y-rm* 

yf-y^«ESIUt*L, ^<7>fJL Xty|@|^3. I« 
4 3 (c LT^mW^K^ffi^Jf iBaJ^x .y .y b^C 
rt«««l^±i:aB^ffl^^±*|sI^(cfi-oT. Z 
cowmz . WitT8 0 twartfcSfeTS-lt 4 i 1 3&^9 
4o ^43. 17^17^7 hHSrffiK < 2mm— 5 
mm) tcKJ&t«ii:3& f WCifeft3& t , xyf-y^ts? 
tJffi« >y MKCflJ#t*v^ 
[00 99] 46r>#^CMPXSmiC rx-;^il 

M L T A V ^SftS*^- . Tx-;PiE tt'CMP MJlfKc 
K<7)iSv«^ (f4//mWi) coSKIifSf?^ 7 

iS^iiSnS rx-;^ff 3 itt; ommffits; 



rx-;Hte Lco^-i; 



^Mi5-3 7:^4<Ii:^'#i.ft.4L4. ^4D. ffl^ffi^T' 
ffV^ T--;WI(C#3^'Vyjj!c^7)jiS7:'\ 46-? & 

Tx— ;Iol- >y htorx— /^f+t LT(4. #XW#H 
Mi4yK«*asin ( 2%VXf) , iSJg(43 0 0~4 0 0*C 
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[0100112 2MJ C M2 3(4. T——)V3-~ -y f-8 

1 4 <?)?£>£„ ;o7--;^-7h8 14 
{4, imWHHRWta}UA#t-r4>*-h 1 0 OO^tt 

sf^yA-i o o 2^^gisteaLT. *mwmw 

£. 01*1*4 0 0"Cfc;WR"$-4sfc"y b7°U—h 1 0 04 
k . 0!l £ HTM^I* SrMLT ¥2»*»iW § ttffl-f & ? - 
jVTV—h 1 0 0 6#_LTfcIS2trO^. ? 
-;^-M o o 6<nnm*HMLX±.TJi$\\ l zm 

ioo8tffl&&&z&mztix^&. mz^ t--iv 
miz^mfammt^-y hy°u-h 1 o o s tcomizm 

ftMffl»#XJiAtl»^iAf 1010L S^f 
x^A^l 0 1 Oj&»6SpEA3#t, mStWi*7 h 

7V- m o o 4 k wia*ie#i>i^* spm-ts^x^ 

M^ffl 0 1 2*** >y M 004 £KX/CSWC 

§ ffiS(=£M £ tiX \i h . 
[0101] #.**A*1 0 1 0(4. rtSlffc^-f^l 

0 1 4 a h N 2 ijXmXWs 10 16 N 

2 #*k. ftmZ7j)U? 1 0 14b^|ftl l H 2 
^Afi&l 0 1 8l*j£^il.£H 2 tf-Xk^illiriil 0 2 0 
TS&U 1 0 2 OTa^Lfc^A*ittL& 
fi^-tf^SAffi 1 0 2 2 (cffigiS tiX v ^ . 

[0102] mfcio, y-M oo o^iitT^-r 

yAlOO 2«l*lSE«AL^»#c*KWSr#l^t°y 

1 0 0 8TfifiL, #|i$t°y 1 0 0 8 fcRSftty 1 0 

0 8 X$m L^sSffcffigW t*7b7l/-M0 04 
kC0FESIJ&\ W*.tfO. 1 — 1. OmmMi^iT' 
±#$-££. * -y hTU- M 0 04Hr 
LT¥#frSKW£. 0fi.Hr 4 0 O'Ck J: o tcftffit 
U H«pfc*'X^A«l 0 1 03&»<blWfcl»±fflf5^S: 
#AkT¥z$#«Wk*>y hTW-b 1 0 04^^1 

*aLt^wst*i o 1 2frt>mm-&, mzx^ 

X. iKfc£R&±Loo¥#tt2S«W£7--/UU z\cr> 

/I'SiftT-fi . S^MfeiaJKli 10 0 — 60 0°C^H 

[0103] r--n*T«, #l^t°y 1 0 0 8 
P5b°>- 1 o o st'SjfLfcflftliwi ?-/F7k- 

M 006k ffWIUfi. #U (4*0 ~0. 5mm*IJgk%- 

6 fo\iZtiffl&&m7<th c\tX\ i N**36KWtoaflb&* 

1 0 0T^Tfc2r4*T\ Wi.Bf 1 0-6 0&H«. ¥ 

t . «r «oh«]*t»«o2NW*M£ yen 

efc»33M-4. Srfc. i^MTi4. IHLIfritfflc^'Xk 
Lt, N 2 tfxk&%0)H 2 tfxZM&Lfzm&tfx* 

[0 1 04] 02 0(4, #Affift^&£^OtftlfllJ£Ga 
T'fc-So H2 O^-f-J; ^*ll;J$ft'>£ilS 
{4. afto*»WT**^M(MW*'€-^±1iffcfia* 



rsfia**a9 iu, 9 1 1 t«»sftfc* 
##;«wtfo^^#H (±m) commgMzmmLxm 
mmmi^->^i>mmm9 3 it, mmm9 3 1 -c^ 

oll^tSy^V^'y h'9 4 1 tflliTV^i. 
*£«)i?fto|s|?g«(4. 9 1 lcOJiStfl-M 

(fto#H$) *0JK'*-4II|JK!BS»9 6 1k. 
«tW_L(c{£f§ Lfcft o # W3 \ LT EJR-r 5 ft -5 & iffi 

EURyx^9 6 5 k . Mia«»#S9 i i &®teiBitrr 

[0105] «j#S9 1 1 (4. -ecO±ffit^»#:*K 

wsrtEHLT «f$t- £ mm.mm.3 9 1 3t»(rcv*s. 
-i<z>s«kbik9 1 3 {4. ^-mikmmwzmmLxmTz. 

MLTV^ 0 K^»aSI5 9 1 3ftKffl«tci4. ffl 

$> r> x *m#mLw<nmb -? # mi tbi* 1 ^ eft 

Tfitift-f iKffib— ^ 9 1 54*KKS*iTV^S. ^coS 
ffib-^9 1 5(4. mUi7^-t-?lz£iXffif&Z 
tCZ^t. C\cr>ummi9 1 1(4. ^e-^Mti-oTHI 
te!Et!)§ix-i»kftt. H^L=5rv^#^at=fc-5T±T 
it'iS i 3fca»KS*i.TV^. iigPW9 3 1(4. mm 
Xh -0 ■C-e<?)Ti5^4 £ ##:*KW^hM^S' ^-^4 
^-;l^B9 3 3Srfatt. ERsOtaa^ibiTWUSrV^ 

[0 106] ^7-N7P94 1(4. 5fe*fc:^jK<oy 

s <or* * . t 95111 / 

X)U9 5 3 3&»fei!6»**iitffi-*-*flBfiTfe5 . ft-5 
0IRyX^9 6 5(4. iTKlfioffi0T"§ S 4 5 l£ff|£ 

MW9 3 1 ^W«fcTBtT 2 t s WHHRW±^)»-3 S« 

[ o i o 7 1 mz, z<?)mwffl>sb->%mw.<7>mftzmm 
■th. t-tm^ewmx o i>im^®9 1 1 ^tklt 
«gp«9 3 i fc^iatm^tffifoiiMffltifttt, a^®a 

U9 1 3 (c*W#:affiW^tta ■ 

¥139 1 1 i±^-Lxm^cr>X o hz^cr)±m^mm9 

3 lcorm^m^. MMz*mti&&w<r>n-M*m 

mU9 3 l^v-;l-gP9 3 3(:4-?T^- 

k §¥«fc£«w^ffi(4lffi$ti*:#;ffik ^r-^TV^ 

4. 

[0 108] ^(C. 1 5(c4-5t¥»#:a 

7 0°C(CL (fto^^T^T-ltftt-S) . 
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«w«*BI£«»3*i4. «l&"$-£*>o&»0)MW:» * 

»fr««WCDilffit3l mmJI (ifc3 Om 1 ) h^SgJg 
1 0mmjaTT2Mtflft< . ZCOm^i Olzim 

Stffi. Kffib-^9 1 5co^Stt/hS<-Cft<SB 



*fT*. 4 



[0 10 9] ^tT. t-^MtiotmiSW^ 

fx a . jwwwctt, ¥##mw£ i s e c rat 1 o o 

-5 & »T%— tCjR L s ^«f*Wih§ 1 m i n PalU 
tSfto§ £fi:6*4 . $risl»li?f|HHlKl$iai±g< T fc 1 
0 s e clilT^-T-So 

[0 110] JJEft^SJESLtf^UsflL fe^SJRHJ 
-COt ?=^f£MKW£#ljx.fc}: 1 0 0 r pmjaTOEME 

S«f50JRj&*TS*. ^tT«»¥S9 1 
T¥»frSSW£iffiW9 3 H^IL, ^WfrSlRW 
cO0teSrB»&LT«fc^?«*#&#S9 5 1 £07X71-9 5 3 



£ft4„ 

[0111] Sris, 



4«T\ B*iJfflL^<T^K*-rSft-5^^WM{±4>^ 
JBEt UTigjRaE»9 6 lfcEUKLTkJlV^ ^LT^- 

9 m c i o x ^-mfa&mw & « a hme l t * t l 
ss#S9 1 i^^]R0ffi-r. 

[0112]l21(i, ffi^mftl*6->#KS^«tB&1f 

14. «»*©9 1 lrt(:ait-^9 1 5£f£tt£ftb 
DC flW#«9 1 l^±7r^5^rb-^ (JDS!H? 
S) 9 17?rfftat. I«5y7h- ^9 1 7 ti^-vV 
-A..yK94 1-2t S-fWKLfciSTft 4 . HPt>* 
i.(f»4« i t £ fl<7)P : 5r-& U y^ft»7y7h-7 9 17 
* t , 5 y/t -^917 col9^)IHBI^ 

f,yt7-\7 H94 1 -2«#i!«7X;l/9 4 3-2 

zvyrmzmnzitx^h. Kc&^yyt-? 9 1 7 
[0113] ^^idfc^tTt, #y 

7V7h-^9 1 7<?5*i-^. ¥#flt2£KWi:tf>-3#ii£tfD 

[0 114] 5:fc5y7t-^9 1 7tcj;^-C^«^» 

7h-7 9 1 7*^S^S»T-\ *<0ftb 0 t^HSKW 
/jNSv^I»«*«7>-Tb-^9 1 7fclaiaH2 Ofc* 
^-*ffib-^9 1 5fc£0ffflbT» ¥**^«W{i±t 
LTSHb-^9 1 5(cJ;^T3P^L. 46o#^i:J«IH 
<50SMOffiia(4±i; 1X9^-^9 1 7t < t-5Tfi : 

[0115] 

nb-o^commzz&T y—Fommizifix , sus^ffi 
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[01 3 tb^Zttftnmt (*V-K) fcUffi (77- 

t 7/- vx-foh fr?m< m^mrn^ tih m jiv ^ 

[112] 1 1 CStfeo ffif LtffML/itoo 

[04] *«*«^<0JB«<0«)o&S|l(?5|JHI*^ 
[05 ] MllM^ Stf ffilllT*^ „ 

[06] H5t^-«EBa!!aaairt<?)Sta«oa£h.ft*^- 
[ 07 ] 0 5 citi«iiiS^#x u rw«ffi«« 

aBh.*3jrtHf ft*. 

[08] 05^^«®aga^^u-y;i—Ai*ifc 

[09 ] S«®a^B^fi!l^MSr^-r¥BieB0-Cft 

*, 

[010] asKJss^awsgfcrffioCTs^THBaaia 

•eft*. 

[011] *KMasa^s^ffi^j^^-r¥H@as0 
[0i 2] s»a^M^Mtfl!i^j*^-r¥fflffig0 
[0i 3] s»n^a^H^ffi^j^?K-rT®iea0 
[014] mmmmmu^wizmcom^^-t^w&sm 
[0i 5] K»asB«igcffi«m^rTBffiK0 
[01 6] *»a^B«M(cfl!!^j^^t-¥ffiiaa0 
[01 7] mimwkWtvmzMcoMZvk-T^mmwm 

[018] 01 7 t^3HK«aBMttJ(t4#XS<0 



= Ka«ft!!«MSr^-f"«fS0-C-ft 



[019] 

4. 

[02 o 3 ^maiA6o 
[02 1 ] mnmb-o 

[02 2] T-—)V^~vY<r>—m*^^Wsmmr; 

[02 3 ] 02 2cO¥WrS0TftS» 

[02 4 3 Mfeo&CJ: DfflffiH£«M-f SW£l*iJiR 

10 i6o#|f 
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14 J6-?#^ 
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i4b ry-vmrnm 
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* NOTICES * 

JPO and INPIT are not rasponsibla for any 
daautas causad by tha use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the plating device which performs metal plating, 
such as copper plating, to the surface (field to be plated) of substrates, such as a semiconductor 
wafer. 
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PRIOR ART 



[Description of the Prior Art]ln recent years, as a metallic material for forming a wiring circuit on 
a semiconductor substrate, it replaces with aluminum or an aluminum alloy, and the motion using 
copper (Cu) with high electromigration resistance with low electrical resistivity is remarkable. 
This kind of copper interconnect with techniques, such as CVD, sputtering, and plating. Generally 
it is formed of what is called a damascene process that embeds copper to the inside of the 
detailed dent of a substrate which formed copper on all the surfaces and was mostly provided in 
them on the surface of the substrate, and removes surplus copper by chemical machinery polish 
(CMP). 

[0003] Drawing 24 (a) - (c) is what shows the example of manufacture of this kind of copper 
interconnect board W to process order, As shown in drawing 24 (a), the insulating layer 2 which 
consists of a Si0 2 oxide film, other Low-k material, etc. is deposited on the conductive layer 1a 

on the semiconductor base material 1 in which the semiconductor device was formed, The seed 
layer 7 is formed as a feeding layer of electrolysis plating the barrier layer 5 which forms the 
contact hole 3 and the slot 4 for wiring in the inside of this insulating layer 2, for example with 
lithography etching technology, and becomes it from TaN etc. on it, and also on it. As the barrier 
layer 5, a Ta/TaN mixed layer, TiN, WN, SiTiN, CoWP, CoWB, etc. are considered. 
[0004] And as shown in drawing 24 (b). while filling up copper with giving copper plating to the 
surface of the substrate W in the contact hole 3 of the substrate W, and the slot 4 for wiring, 
the copper film 6 is deposited on the insulating layer 2. Then, by chemical machinery polish 
(CMP), the copper film 6 on the insulating layer 2 is removed, and the surface of the copper film 
6 and the surface of the insulating layer 2 with which the contact hole 3 and the slot 4 for wiring 
were made to fill up are mostly made into the same flat surface. This forms the wiring which 
consists of the copper film 6, as shown in drawing 24 (c). 

[0005] Here, in, for example, forming a copper layer on the surface of a substrate with 
electrolytic copper plating which uses a copper sulfate bath as a plating bath, generally, the 
soluble thing of the phosphorus-containing copper etc. which made copper contain Lynn is used 
as an anode. When this uses the thing of insolubility as an anode, supply of a copper ion is newly 
needed, The additive agent in plating liquid carries out oxidative degradation, and exhaust 
unusually automation of this supply is not only difficult, but, or, It is because the inside of the 
copper layer embedded to the inside of the detailed slot for wiring formed in the surface and this 
surface of a substrate by the oxygen to generate or a contact hole has a problem that a plating 
defect occurs. 
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EFFECT OF THE INVENTION 



[Effect of the lnvention]As explained above, even if the actual distance between electrodes 
(distance with the field used as an anode and a cathode to be plated) changes gradually with the 
dissolution of the anode by advance of plating according to this invention (it becomes large), 
Make the surface of the current plate located between a substrate and an anode act as the 
temporary anode (false anode), and the distance between electrodes (distance with the field used 
as a current plate and a cathode to be plated) on appearance always as it is fixed by nothing and 
this. Even if it uses a soluble thing as an anode, the homogeneity within a field of a plating film 
can be prevented from changing temporally. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the lnvention]However, if electroplating is performed as an anode 
using soluble anodes, such as phosphorus-containing copper, The distance between electrodes 
(distance with the field of the substrate used as an anode and a cathode to be plated) will be 
changed because an anode dissolves with advance of plating, and the homogeneity within a field 
of the thickness of the plating film formed on the surface of a substrate will change temporally. 
The black film generated on the surface of an anode is omitted, the inside of plating liquid is 
floated, and there is also a problem of adhering as particle on the surface of a substrate. When 
the size of a semiconductor wafer becomes large, the diameter was also 300 mm and the flow of 
the plating liquid of a between is considered very much, it becomes difficult [ it / to make the 
distance between electrodes small ]. 

[0007] In view of the above, succeeded in this invention, and it uses a soluble anode as an anode, 
And the homogeneity within a field of the plating film formed in the field (surface) of a substrate 
to be plated aims at providing the plating device kept from changing temporally with the 
dissolution of the anode by advance of plating. 
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MEANS 



[Means for Solving the Problem]A substrate holder which the invention according to claim 1 is 
arranged above a plating tub holding plating liquid, and said plating tub, places a field to be plated 
upside down, and holds a substrate enabling free attachment and detachment, A plating liquid 
spray nozzle which injects plating liquid horizontally towards a center from a periphery of said 
plating tub, It is a plating device having a current plate which is arranged down the flat surface 
which a plating liquid spray nozzle makes in the upper part of a soluble anode which made plating 
liquid immerse in said plating tub, and has been arranged, and said anode, and rectifies a flow of 
plating liquid. 

[0009]By this, even if the actual distance between electrodes (distance with a field used as an 
anode and a cathode to be plated) changes gradually with the dissolution of an anode by advance 
of plating (it becomes large), The homogeneity within a field of a plating film is prevented from 
the surface of a current plate located between a substrate and an anode working as the 
temporary anode (false anode), and the distance between electrodes (distance with a field used 
as a current plate and a cathode to be plated) on appearance becoming always fixed for this 
reason, and changing temporally. 

[0010]lf a porous ion-exchange membrane used for polypropylene membrane used, for example 
for a filter material etc. or ionic exchange is arranged between the negative pole (cathode) in a 
plating tub, and the anode (anode), this, the surface of the film is an anode - that - it needs - it 
is based on having found out that an electric field was formed. A result of having measured 
thickness distribution of a copper-plating film which formed by performing copper plating on the 
surface of a substrate (semiconductor wafer) using a plating device with which drawi ng 2 and 
drawing 3 show this drawing 1 a plating device which uses drawing 1 then is shown, respectively. 

[001 1]That is, as shown in drawing 1 . this plating device is made to plate on the surface of a 
substrate (field to be plated) in ** about the substrate W, the plating tub 10 and the side plate 
12 are provided, and the plating room 14 in which plating liquid is accommodated is formed in the 
plating tub 10. A lower end of the side plate 12 is connected with the lower part of the plating 
tub 10 via a hinge mechanism (not shown), and can open and close now an opening of the plating 
room 14 of the plating tub 10. The anode 16 of insolubility is formed in the side plate 12 of the 
plating tub 10, and a field of an opposite hand, and a field by the side of the plating tub 10 of the 
side plate 12 is equipped with the substrate W which plates a semiconductor wafer etc. 
[001 2] Where the side plate 12 is closed, the cation exchange membrane 18 is formed in an inside 
of the plating room 14 of the plating tub 10 so that it may be located between the substrate W 
and the anode 16, namely, so that the plating room 14 may be classified into the substrate side 
field 14a and the anode side field 14b (isolation). The upper header 20 and the lower header 22 
are formed in the upper and lower sides of the plating tub 10, and the opening 20a of the upper 
header 20 and the opening 22a of the lower header 22 are open for free passage to the substrate 
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side field 14a. The plating liquid inlet 24 and the plating liquid port 26 which are open for free 
passage, respectively are established in the lower part and the upper part of the anode side field 
14b at the plating tub 10. 

[001 3] And it extends from the 1st plating fluid tank 30, the 1st plating liquid introducing pipe 34 
which infixed the 1st pump 32 in an inside is connected to the plating liquid inlet 24, and the 1st 
plating liquid exhaust pipe 36 prolonged from the 1st plating fluid tank 30 is connected to the 
plating liquid port 26. On the other hand, it extends from the 2nd plating fluid tank 38, the 2nd 
plating liquid introducing pipe 42 which infixed the 2nd pump 40 in an inside is connected to the 
lower header 22, and the 2nd plating liquid exhaust pipe 44 prolonged from the 2nd plating fluid 
tank 38 is connected to the upper header 20. With a drive of the 1st pump 32, plating liquid in 
the 1st plating fluid tank 30 is introduced in the anode side field 14b of the plating room 14 by 
this, and circulates by it, With a drive of the 2nd pump 40, plating liquid in the 2nd plating fluid 
tank 38 is introduced into the substrate side field 14a of the plating room 14, and circulates. 
[0014]The side plate 12 is equipped with the substrate (semiconductor wafer) W with a diameter 
[ in which the seed layer 7 (refer to drawing 24 (a)) was formed on the surface ] of 200 mm in 
the above plating devices, It plated by introducing plating liquid into an inside of the plating room 
14, impressing plating voltage between the seed layer 7 of this substrate W, and the anode 16. 
So that a direction of plating fluid pressure power in the anode side field 14b divided by the 
cation exchange membrane 18 of the plating room 14 may become higher than plating fluid 
pressure power in the substrate side field 14a at this time, Pump pressure P 1 of the 1st pump 32 

was set up more highly (P 1 >P 2 ) than pump pressure P 2 of the 2nd pump 40. Thus, a result of 

having measured thickness distribution of a formed plating film is shown in drawing 2 . It turns 
out that thickness of a plating film is thick in the center section of the substrate W so that 
clearly from this drawing 2 . 

[0015]Next, in a device shown in drawing 1 . it plated, where the cation exchange membrane 18 is 
deleted, and thickness distribution of a plating film formed with this plating was measured. A 
result at this time is shown in drawing 3 . It turns out that thickness of a plating film is thick by 
a peripheral part of a substrate so that clearly from this drawing 3 . 
[0016]Thus, that data shown in drawing 2 was obtained although the actual distance between 
electrodes (distance of the seed layer 7 and the anode 16) had not changed, It is because the 
cation exchange membrane 18 curved toward the direction of the substrate W according to a 
pressure differential of the fields 14a and 14b of both sides which sandwiched this cation 
exchange membrane 18 and a center portion of the cation exchange membrane 18 approached 
the substrate W. It is a plating device shown in drawing 1 . and if pump pressure P 1 of the 1st 

pump 32 is set up conversely lower (P^<P 2 ) than pump pressure P 2 of the 2nd pump 40, it is 

confirmed that a substrate center section becomes thin. 

[001 7] Potential of the surface of cation exchange membrane shows a tendency which becomes 
equipotential in an operation of an electric field in plating liquid, and the surface of cation 
exchange membrane will commit this as the temporary anode. Even if a film is not an ion- 
exchange membrane, even if same result is obtained also with a neutral filter material and it is 
not a thin film, same result is obtained also for a non-conducting porous plate. 
[0018]The invention according to claim 2 is the plating device according to claim 1 which said 
current plate is plate-like and is characterized by being arranged so that the whole surface of 
this anode may be covered to said anode and parallel. Thereby, while fixing current density [ in / 
very / the whole surface of a between ] on appearance, plating liquid introduced in a plating tub 
can flow smoothly along with a current plate. The invention according to claim 3 is the plating 
device according to claim 1 or 2, wherein said current plate comprises porous membrane of 
polypropylene, polyethylene, or PTFE, a porous board, or a porous board of ceramics. 
[0019]The invention according to claim 4 density of said current plate, It is the plating device 
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according to any one of claims 1 to 3 setting as a size in which plating liquid turns an inside of a 
current plate caudad, passes with the prudence, and prevents the back run according to a flow of 
plating liquid introduced in a plating tub. It can be prevented from a black film generated on the 
surface of an anode flowing backwards a current plate, and reaching on the surface of a 
substrate by this. The invention according to claim 5 is the plating device according to claim 4, 
wherein density of said current plate is set as a size in which plating liquid of a flow of 1 - 5 
L/min passes an inside of a current plate. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. Drawing 4 shows the plating device of an embodiment of the invention. 
This plating device is approximately cylindrical and mainly comprises the plating tub 50 which 
accommodates the plating liquid Q in an inside, and the substrate holder 52 which is arranged 
above this plating tub 50 and holds the substrate W enabling free attachment and detachment. 
Drawing 1 shows the state when it is in the plating position which held the substrate W by the 
substrate holder 52, and raised the oil level of the plating liquid Q. 
[0021] In the plating tub 50, it opens wide up, the soluble anodes 54, such as phosphorus- 
containing copper, are arranged at the pars basilaris ossis occipitalis, and it has the plating room 
56 which holds the plating liquid Q inside. The plating liquid spray nozzle 60 which projects 
horizontally toward the center of the plating room 56 in the peripheral wall 58 which carries out 
section forming of the inner skin of the plating room 56 is arranged at equal intervals along with 
a circumferencial direction, and this plating liquid spray nozzle 60 is open for free passage to the 
plating liquid supply route 62 which carried out section forming to the peripheral part of the 
plating tub 50. This plating liquid supply route 62 is connected to the plating liquid feed pipe 
which is not illustrated. 

[0022] The 2nd plating liquid exhaust passage 66 which discharges the plating liquid Q which 
overflowed the upper bed part of the peripheral wall 58 which carries out section forming of the 
1st plating liquid exhaust passage 64 which draws out the plating liquid Q in the plating room 56 
from the periphery of a pars basilaris ossis occipitalis of this plating room 56, and the inner skin 
of the plating room 56 is established in the plating tub 50. Such plating liquid exhaust passage 64 
and 66 is connected to the plating liquid exhaust pipe which is not illustrated. 
[0023] It is located in the inside of the plating room 56 of the plating tub 50 down the flat 
surface which is the upper part of the anode 54 and the plating liquid spray nozzle 60 makes, the 
current plate 68 is parallel to the anode 54, and it is arranged so that the whole surface of the 
anode 54 may be covered. The plating room 56 is classified into the substrate side field 56a and 
the anode side field 56b with the current plate 68 by this (isolation), and the plating liquid Q is 
introduced by this plating liquid spray nozzle 60 from this substrate side field 56a side. 
[0024] This current plate 68 comprises porous membrane of polypropylene, polyethylene, or PTFE 
(polytetrafluoroethylene), a porous board, or a porous board of ceramics, for example. The 
density of this current plate 68 is set as the size in which the plating liquid Q turns the inside of 
the current plate 68 caudad, passes with that prudence, and prevents that back run according to 
the flow of the plating liquid Q introduced in the plating tub 50. 

[0025]That is, the plating liquid Q which was injected from the plating liquid spray nozzle 60, and 
was introduced into the inside of the plating room 56 collides in the center section of the plating 
room 56, and is divided into the flow going up and the descending flow. And the flow which 
descended passes the inside of the current plate 68, flows along the surface of the anode 54, and 
is caudad discharged from the peripheral part of the anode 54. As for the flow at this time, about 
1-5 L/min is desirable, for example, and in order for this flow not to have a back run moreover 
uniformly and to flow through the inside of the current plate 68, it is necessary to secure the 
channel corresponding to this flow. For this reason, in this example, by the gravity flow by the 
head of only the height of the oil level of the plating liquid Q located above the current plate 68, 
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the density of the current plate 68 is set up so that the plating liquid of 1 - 5 L/min may pass 
the inside of the current plate 68. It can be prevented from the black film generated by the 
surface of the anode 54 flowing backwards the inside of the current plate 68, and arriving at the 
surface of the substrate W by this. 

[0026] The anode 54 made immersed into the plating liquid Q accommodated in the plating room 
56 when this current plate 68 plated on the surface (field to be plated) of the substrate W held 
by the substrate holder 52, It is located between the surfaces (field to be plated) of the substrate 
contacted in the plating liquid Q in the plating room 56, and a role of the temporary anode (false 
anode) is played as mentioned above by this. By thus, the thing made for the current plate 68 to 
play a role of a false anode. Even if the actual distance between electrodes a, i.e., the distance of 
the anode 54 and the surface (field to be plated) of a substrate, becomes large gradually with the 
dissolution of the anode 54 by advance of plating, The distance between electrodes b on 
appearance, i.e., the distance of the surface of the current plate 68 and the surface (field to be 
plated) of a substrate, becomes always fixed, and the homogeneity within a field of the plating 
film formed by plating of this is prevented from changing temporally. 
[0027] The current plate 68 is plate-like shape, and arranging in parallel with the substrate W is 
preferred. Thereby, while making regularity more current density [ in / very / the whole surface 
of a between ] on appearance, the plating liquid Q introduced in the plating room 56 of the plating 
tub 50 can flow smoothly along with the current plate 68. The path of a substrate becomes large, 
and in order to make the plating liquid injected from a plating liquid spray nozzle arrive at the 
center section of the plating room, even if it becomes impossible to bring the actual distance 
between electrodes close, it becomes possible by using a current plate as a false anode to make 
the apparent distance between electrodes small. 

[0028] In this example, even if the punch plates 70 which established the hole of about 3-mm a 
large number in the upper position of the current plate 68, for example are arranged and the 
plating liquid Q flows backwards the inside of the current plate 68 by this, the black film formed 
in the surface of the anode 54 adheres to the substrate W. The punch plates 70 may be arranged 
to the downward position of the current plate 68, or may be built in a current plate, and do not 
need to provide a punching plate. 

[0029]The housing 72 which has the opening 72a in a peripheral wall by the closed-end 
cylindrical shape which carried out the opening of the substrate holder 52 caudad, It has the 
press ring 74 arranged inside this housing 72, this housing 72 is connected with the output shaft 
of the motor 76, and the press ring 74 is connected with the cylinder rod 80 of the cylinder 78 
attached downward at the housing 72. The substrate attaching part 82 of the ring shape which 
projects in an inner direction is formed in the lower end of the housing 72, and the sealant 84 of 
the ring shape in which it projects to an inner direction and a tip on top projects in the shape of 
a steeple up is attached to this substrate attaching part 82. Two or more points of contact 86 
for cathode terminals are arranged outside this sealant 84 at the way. 
[0030] Where the oil level of the plating liquid Q is lowered with this, after holding the substrate 
W by an adsorption hand etc., putting into the inside of the housing 72, laying in the upper 
surface of the sealant 84 of the substrate attaching part 82 and drawing out an adsorption hand 
from the housing 72, the press ring 74 is dropped. When the edge part of the substrate W is 
pinched on the undersurface of the sealant 84 and the press ring 74, the substrate W is held by 
this and the substrate W is moreover held, the undersurface and the sealant 84 of the substrate 
W weld by pressure, The seal of here is carried out certainly, the seed layer 7 (refer to drawing 
24 (a) a) and the point of contact 86 for cathode terminals which were provided in the surface 
(field to be plated) of the substrate W energize simultaneously, and the seed layer 7 serves as a 
cathode. 

[0031] Next, the plating processing by this plating device is explained. First, vacuum absorption is 
canceled, after inserting in this inside the substrate W which turned the surface downward and 
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carried out adsorption maintenance by a carrier robot's adsorption hand and this hand from the 
opening 72a of the housing 72 and moving an adsorption hand caudad, The substrate W is laid on 
the substrate attaching part 82 of the housing 72, and after an appropriate time, an adsorption 
hand is raised and it draws out from the housing 72. Next, the press ring 74 is dropped, the edge 
part of the substrate W is pinched on the undersurface of the substrate attaching part 82 and 
the press ring 74, and the substrate W is held. 

[0032] And make the plating liquid Q inject from the plating liquid spray nozzle 60, and the 
housing 72 and the substrate W held at it are simultaneously rotated with medium speed, When 
several seconds pass, the plating liquid Q is filled to a predetermined quantity, and also it makes 

the revolving speed of the housing 72 fall to a low speed rotary (for example, 100min" 1 ), and The 
anode 54, Between the seed layers 7 (refer to drawing 24 (a)) provided in the surface of the 
substrate W used as a cathode, a plating current is sent and electroplating is performed. 
[0033] At this time, the current plate 68 plays a role of a false anode, and plating is governed as 
mentioned above, by the current density between the seed layers 7 provided in the surface of this 
current plate (false anode) 68 and the substrate W, and by this. Even if the anode 54 dissolves 
according to advance of plating, the distance between electrodes b on appearance, i.e., the 
distance of the surface of the current plate 68 and the surface (field to be plated) of a substrate, 
becomes always fixed, and the homogeneity within a field of the plating film formed by plating 
does not change temporally. 

[0034] After ending plating, the plating liquid Q of the plating room 56 is drained, and the 
substrate W held at the housing 72 and it is exposed. In this state, the housing 72 and the 

substrate W held at it are rotated at high speed (for example, 500 - 800min~ 1 ), and the liquid end 
of the plating liquid is carried out according to a centrifugal force. After the liquid end is 
completed, as the housing 72 is suitable in the predetermined direction, rotation of the housing 72 
is stopped. 

[0035] After the housing 72 stops thoroughly, the press ring 74 is raised. Next, a carrier-robot 
adsorption hand etc. are turned downward, an adsorption face is inserted in this inside from the 
opening 72a of the housing 72, and an adsorption hand is dropped even to the position in which 
an adsorption hand can adsorb a substrate. And vacuum absorption of the substrate is carried 
out by an adsorption hand, an adsorption hand is moved to the upper part of the opening 72a of 
the housing 72, and an adsorption hand and the substrate held to it are taken out from the 
opening 72a of the housing 72. 

[0036] Drawing 5 shows the plane configuration figure of the substrate processing device 
provided with the above-mentioned plating device. This substrate processing device possesses 
carrying-in / taking-out area 520 which delivers the substrate cassette which accommodated the 
semiconductor substrate, the process areas 530 which perform process treatment, and washing 
and drying area 540 which perform washing and desiccation of the semiconductor substrate after 
process treatment so that it may illustrate. Washing and the drying area 540 are arranged 
between carrying-in / taking-out area 520 and the process areas 530. The septum 521 was 
formed in carrying-in / taking-out area 520, and washing and drying area 540, and the septum 
523 is formed between washing and the drying area 540, and the process areas 530. 
[0037] The passage (not shown) for delivering a semiconductor substrate between carrying-in / 
taking-out area 520, and washing and drying area 540 was established in the septum 521, and 
the shutter 522 for opening and closing this passage is formed in it. The passage (not shown) for 
delivering a semiconductor substrate also to the septum 523 between washing and the drying 
area 540, and the process areas 530 was provided, and the shutter 524 for opening and closing 
this passage is formed. Washing and the drying area 540, and the process areas 530 have come 
to be able to carry out air supply and exhaust uniquely. 

[0038] The substrate processing device for semiconductor substrate wiring of the above- 



http://www4.ipdl .inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/7/2008 



JP,2003-183892,A [MEANS] 



Page 6 of 20 



mentioned composition is installed in a clean room, and the pressure of each area is >(pressure of 
carrying-in / taking-out area 520) (pressure of washing and drying area 540) > (pressure of the 
process areas 530). 

It is alike, and is set up and the pressure of carrying-in / taking-out area 520 is set up lower 
than clean room internal pressure. Keep air from flowing out of the process areas 530 into 
washing and the drying area 540, air is kept from flowing out of washing and the drying area 
540 into carrying-in / taking-out area 520 by this, and air is kept from flowing out of carrying- 
in / taking-out area 520 in a clean room further. 

[0039] The load unit 520a and the unloading unit 520b which store the substrate cassette which 
accommodated the semiconductor substrate in carrying-in / taking-out area 520 are arranged. 
Two sets each of the rinsing sections 541 and the dryer part 542 which perform processing after 
plating processing are arranged, and washing and the drying area 540 are equipped with the 
transportation part (carrier robot) 543 which conveys a semiconductor substrate. As the rinsing 
section 541, the pencil type thing and the thing of a roller-type type with sponge which sponge 
attached, for example to the front end are used here. The thing of form which carries out spin at 
high speed, dries and dries a semiconductor substrate as the dryer part 542, for example is used. 
In the process areas 530, the pretreatment tub 531 which pretreats plating of a semiconductor 
substrate, and the plating tub (plating device) 532 which performs copper plating treatment are 
arranged, and it has the transportation part (carrier robot) 533 which conveys a semiconductor 
substrate. 

[0040] Drawing 6 shows the flow of the air current in a substrate processing device. In washing 
and the drying area 540, exterior air fresher than the piping 546 is incorporated, it is pushed in 
by a fan through the high efficiency filter 544, and the circumference of the rinsing section 541 
and the dryer part 542 is supplied as a clean air of a downflow from the ceiling 540a. Most 
supplied clean airs are returned to the ceiling 540a side by the circulating piping 545 from the 
floor 540b, it is again pushed in by a fan through the high efficiency filter 544, and circulates in 
washing and the drying area 540. Some air currents are exhausted through the duct 552 from 
the inside of the rinsing section 541 and the dryer part 542. 

[0041] Though the process areas 530 call it a wet zone, particle is not allowed to adhere to a 
semiconductor substrate surface. For this reason, particle is prevented from adhering to a 
semiconductor substrate by being pushed in by a fan and passing the clean air of a downflow 
through the high efficiency filter 533 from the ceiling 530a, in the process areas 530. However, 
when it depends on the air supply and exhaust from the outside for the full flow of the clean air 
which forms a downflow, the huge amount of air supply and exhaust is needed. For this reason, 
he considers only exhaust air of the grade which maintains the interior of a room at negative 
pressure as external exhaust air [ duct / 553 ], and is trying to provide the air current of most 
downflows with the circulating current of air through the piping 534,535. 
[0042] When it is considered as a circulating current of air, since the clean air which passed the 
process areas 530 contains drug solution mist and a gas, it removes this through the scrubber 
536 and MITOSEPARETA 537,538. The exhaust air which returned to the circulation duct 534 by 
the side of the ceiling 530a by this becomes what contains neither drug solution mist nor a gas, 
is again pushed in by a fan, and it circulates through it as a clean air in the process areas 530 
through the high efficiency filter 533. A part of exhaust air which passed along the inside of the 
process areas 530 from the floor 530b is discharged outside through the duct 553, and the 
exhaust air containing drug solution mist and a gas is discharged outside through the duct 553. 
From the duct 539 of the ceiling 530a, the fresh air corresponding to such displacement is 
supplied to the grade maintained at negative pressure in the process areas 530. 
[0043] Each pressure of carrying-in / taking-out area 520, washing and drying area 540, and the 
process areas 530 is >(pressure of carrying-in / taking-out area 520) (pressure of washing and 
drying area 540) > (pressure of the process areas 530) as mentioned above. 
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It is alike and is set up. Therefore, if the shutter 522,524 (refer to drawing 5 ) is opened, the flow 
of the air between these area will flow in order of carrying-in / taking-out area 520, washing and 
drying area 540, and the process areas 530, as shown in drawing 6 . Exhaust air lets the ducts 
552 and 553 pass, and as shown in drawing 8 . it is brought together in the set exhaust duct 554. 

[0044] Drawing 7 is an outline view in which a substrate processing device shows an example 
arranged in a clean room. The side in which there are the cassette delivery mouth 555 of 
carrying-in / taking-out area 520 and the navigational panel 556 is exposed to the high working 
zone 558 of the air cleanliness class of the clean room divided with the bridge wall 557, and the 
other sides are stored by the low utility zone 559 of the air cleanliness class. 
[0045] As mentioned above, washing and the drying area 540 are arranged between carrying-in / 
taking-out area 520 and the process areas 530, Since the septum 521 was formed, respectively 
between carrying-in / taking-out area 520, and washing and drying area 540 and between 
washing and the drying area 540, and the process areas 530, The semiconductor substrate 
carried in in the substrate processing device for semiconductor substrate wiring through the 
cassette delivery mouth 555 in the state where it dried, from the working zone 558, Since it is 
taken out in the working zone 558 in the state where plating processing was carried out, and it 
washed and dried within the substrate processing device, The high working zone 558 of the air 
cleanliness class in a clean room is not polluted with particle, a drug solution, or penetrant 
remover mist, without particle and mist adhering to a semiconductor substrate side. 
[0046] Although the substrate processing device showed the example possessing carrying-in / 
taking-out area 520, washing and drying area 540, and the process areas 530 by drawing 5 and 
drawing 6 . The area which adjoins the inside of the process areas 530 or the process areas 530, 
and arranges a CMP device may be provided, and it may constitute so that washing and the 
drying area 540 may be arranged between the area which arranges these process areas 530 or a 
CMP device, and carrying-in / taking-out area 520. What is necessary is just the composition 
discharged in the state where the semiconductor substrate was carried in to the substrate 
processing device for semiconductor substrate wiring by dryness in short, the semiconductor 
substrate which plating processing ended was washed, and it dried. 

[0047]ln the above-mentioned example, a substrate is not limited to a semiconductor substrate 
and a substrate processing device is not limited to the wiring section which was formed on the 
substrates face as for the portion which carries out plating processing, although the plating 
device for semiconductor substrate wiring was explained to the example. Although the above- 
mentioned example explained copper plating to the example, it is not limited to copper plating. 
[0048] Drawing 9 is a figure showing the plane constitution of other substrate processing devices 
for semiconductor substrate wiring. So that it may illustrate the substrate processing device for 
semiconductor substrate wiring, A semiconductor substrate. The carrying out portion 609 which 
takes out the semiconductor substrate which the carrying in part 601 to carry in, the copper- 
plating tub 602 which performs copper plating, the rinse tank 603,604 which performs 
backwashing by water, the CMP section 605 which performs chemical machinery polish (CMP), 
the rinse tank 606,607, the dry tub 608, and wiring layer formation ended is provided, The 
substrate transporting means which transports a semiconductor substrate to these each tub and 
which is not illustrated is arranged as one device, and constitutes the substrate processing 
device for semiconductor substrate wiring. 

[0049]ln the substrate processing device of the above-mentioned arrangement configuration, by a 
substrate transporting means, the semiconductor substrate in which the wiring layer is not 
formed is taken out from the substrate cassette 601-1 laid in the carrying in part 601, and it 
transports to the copper-plating tub 602. In this copper-plating tub 602, a copper plating layer is 
formed on the surface of the semiconductor substrate W including the wiring section which 
consists of a wiring gutter or a wiring hole (contact hole). 
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[0050] It rinses by said copper plating layer 602 by transporting the semiconductor substrate W 
which formation of the copper plating layer ended to the rinse tank 603 and the rinse tank 604 
by a substrate transporting means. Then, the semiconductor substrate W which this backwashing 
by water ended is transported to the CMP section 605 by a substrate transporting means, it 
leaves the copper plating layer formed in the wiring gutter or the wiring hole from the copper 
plating layer in this CMP section 605, and the copper plating layer on the surface of the 
semiconductor substrate W is removed. 

[0051]Then, the semiconductor substrate W which left the copper plating layer formed in the 
wiring section which consists of a wiring gutter*or a wiring hole from the copper plating layer as 
mentioned above, and removal of the unnecessary copper plating layer on the surface of the 
semiconductor substrate W ended. Backwashing by water is sent and carried out to the rinse 
tank 606 and the rinse tank 607 by a substrate transporting means, and also the semiconductor 
substrate W which backwashing by water ended is dried by the dry tub 608, and the 
semiconductor substrate W which desiccation ended is stored in the substrate cassette 609-1 of 
the carrying out portion 609 as a semiconductor substrate which formation of the wiring layer 
ended. 

[0052] Drawing 10 is a figure showing the plane constitution of other substrate processing 
devices for semiconductor substrate wiring. The point that the substrate processing device 
shown in drawing 10 differs from the device shown in drawing 9 is a point which added the 
copper-plating tub 602, the lid plating tub 612 which forms a protective film in the surface of a 
copper-plating film, the CMP section 615, and the rinse tanks 613 and 614, and was constituted 
as one device including these. 

[0053] In the substrate processing device of the above-mentioned arrangement configuration, a 
copper plating layer is formed on the surface of the semiconductor substrate W including the 
wiring section which consists of a wiring gutter or a wiring hole (contact hole). Then, it leaves 
the copper plating layer formed in the wiring gutter or the wiring hole from the copper plating 
layer in the CMP section 605, and the copper plating layer on the surface of the semiconductor 
substrate W is removed. 

[0054] Then, the semiconductor substrate W which left the copper plating layer formed in the 
wiring section which consists of a wiring gutter or a wiring hole from the copper plating layer as 
mentioned above, and removed the copper plating layer on the surface of the semiconductor 
substrate W is transported to the rinse tank 610, and backwashing by water is carried out here. 
Then, pretreatment for performing lid plating mentioned later by the pretreatment tub 61 1 is 
performed. The semiconductor substrate W which this pretreatment ended is transported to the 
lid plating tub 612, and a protective film is formed on the copper plating layer formed in the 
wiring section by the lid plating tub 612. As this protective film, a nickel-B nonelectrolytic plating 
tub is used, for example. After forming a protective film, backwashing by water of the 
semiconductor substrate W is carried out with the rinse tank 606,607, and also it is made to dry 
by the dry tub 608. And after grinding and carrying out flattening of the upper part of the 
protective film formed on the copper plating layer in the CMP section 615 and carrying out 
backwashing by water with the rinse tank 613,614, it is made to dry by the dry tub 608, and the 
semiconductor substrate W is stored in the substrate cassette 609-1 of the carrying out portion 
609. 

[0055] Drawing 11 is a figure showing the planar structure of other substrate processing devices 
for semiconductor substrate wiring. This substrate processing device arranges the robot 616 in 
the center so that it may illustrate, The copper-plating tub 602 which carries out copper plating 
to the range which the robot arm 616-1 of the circumference reaches, the rinse tank 603, the 
rinse tank 604, the CMP section 605, the lid plating tub 612, the dry tub 608, and the load unload 
part 617 are arranged, and it constitutes as one device. The load unload part 617 is adjoined and 
the carrying in part 601 and the carrying out portion 609 of the semiconductor substrate are 
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arranged. 

[0056]ln the substrate processing device for semiconductor substrate wiring of the above- 
mentioned composition, the semiconductor substrate with which wiring plating cannot be 
managed from the carrying in part 601 of the semiconductor substrate is transported to the load 
unload part 617, The robot arm 616-1 receives this semiconductor substrate, it transports to the 
copper-plating tub 602, and a copper plating layer is formed on the surface of a semiconductor 
substrate including the wiring section which consists of a wiring gutter or a wiring hole by this 
plating tub. The semiconductor substrate in which this copper plating layer was formed is 
transported to the CMP section 605 by the robot arm 616-1, it leaves the copper plating layer 
formed in the wiring section which consists of a wiring gutter or a wiring hole from a copper 
plating layer in this CMP section 605, and the excessive copper plating layer on the surface of 
the semiconductor substrate W is removed. 

[0057] After rinsing treatment of the semiconductor substrate from which the copper plating 
layer with the excessive surface was removed is transported and carried out to the rinse tank 
604 by the robot arm 616-1, it is transported to the pretreatment tub 611 and pretreatment 
before covering plating is performed by this pretreatment tub 611. By the robot arm 616-1, the 
semiconductor substrate which this pretreatment ended is transported to the covering plating 
bath 612, it is this covering plating bath 612, and is formed in the wiring section which consists 
of a wiring gutter or a wiring hole, and forms a protective film on a copper plating layer. The 
semiconductor substrate in which the protective film was formed is transported to the load 
unload part 617, after being transported to the dry tub 608 after it is transported to the rinse 
tank 604 and rinsing treatment is carried out by the robot arm 616-1 here, and drying.The 
semiconductor substrate which this wiring plating ended is transported to the carrying out 
portion 609. 

[00581 Drawing 12 is a figure showing the plane constitution of other semiconductor substrate 
processing units. This semiconductor substrate processing unit, The load unload part 701, the 
copper-plating unit 702, the 1st robot 703, the 3rd soaping machine 704, the reversal machine 
705, the reversal machine 706, the 2nd soaping machine 707, the 2nd robot 708, the 1st soaping 
machine 709, the 1st polishing device 710, and the 2nd polishing device 711. It is the arranged 
composition. Near the 1st robot 703, the order [ plating ] thickness measurement machine 712 
which measures the thickness before and behind plating, and the dryness thickness measurement 
machine 713 which is after polish and measures the thickness of the semiconductor substrate W 
of dryness are arranged. 

[0059] The 1st polishing device (grinding unit) 710 possesses the polishing table 710-1, the top 
ring 710-2, the top ring head 710-3, the thickness measurement machine 710-4, and the pusher 

710- 5. The 2nd polishing device (grinding unit) 711 possesses the polishing table 711-1, the top 
ring 711-2, the top ring head 711-3, the thickness measurement machine 711-4, and the pusher 

711- 5. 

[0060]The cassette 701-1 which accommodated the semiconductor substrate W by which the 
contact hole and the slot for wiring were formed and the seed layer was formed on it is laid in 
the load port of the load unload part 701. The 1st robot 703 takes out the semiconductor 
substrate W from the cassette 701-1, carries it in to the copper-plating unit 702, and forms a 
copper-plating film. The thickness of a seed layer is then measured with the thickness 
measurement machine 712 before and after plating. Membrane formation of a copper-plating film 
performs hydrophilic processing of the surface of the semiconductor substrate W first, and forms 
by performing copper plating after that. The copper-plating unit 702 performs rinse or washing 
after formation of a copper-plating film. It may dry, as long as time has a margin. 
[0061] When the semiconductor substrate W is taken out from the copper-plating unit 702 by the 
1st robot 703, the thickness of a copper-plating film is measured with the thickness 
measurement machine 712 before and after plating. The measurement result is recorded on a 
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recorder (not shown) as record data of a semiconductor substrate, and, moreover, is used also 
for the judgment of the abnormalities of the copper-plating unit 702. After thickness 
measurement, the 1st robot 703 passes the semiconductor substrate W to the reversal machine 
705, and makes it reversed with this reversal machine 705 (the field in which the copper-plating 
film was formed turns down). There are a series mode and a parallel mode in polish by the 1st 
polishing device 710 and the 2nd polishing device 711. Hereafter, polish of a series mode is 
explained. 

[0062] Series mode polish is polish which performs primary polish with the polishing device 710, 
and performs secondary polish with the polishing device 711. The semiconductor substrate W on 
the reversal machine 705 is taken up by the 2nd robot 708, and the semiconductor substrate W 
is carried on the pusher 710-5 of the polishing device 710. The top ring 710-2 adsorbs this 
semiconductor substrate W on the pusher 710-5, carries out the contact press of the copper- 
plating film formation side of the semiconductor substrate W, and performs primary polish to the 
polished surface of the polishing table 710-1. In this primary polish, a copper-plating film is 
ground fundamentally. The polished surface of the polishing table 710-1 fixes or impregnated with 
foaming polyurethane like IC1000, or an abrasive grain, and is constituted. A copper-plating film 
is ground by the relative motion of this polished surface and the semiconductor substrate W. 
[0063]The semiconductor substrate W is returned on the pusher 710-5 by the top ring 710-2 
after the grinding completion of a copper-plating film. The 2nd robot 708 takes up this 
semiconductor substrate W, and puts it into the 1st soaping machine 709. And it may be made 
hard to attach. [ injecting a drug solution at the surface and the rear face of the semiconductor 
substrate W on the pusher 710-5 at this time, and removing particle ] 
[0064]ln the 1st soaping machine 709, the semiconductor substrate W is taken up by the 2nd 
robot 708 after the end of washing, and the semiconductor substrate W is carried on the pusher 
711-5 of the 2nd polishing device 711. The semiconductor substrate W on the pusher 711-5 is 
adsorbed by the top ring 711-2, the contact press of the field in which the barrier layer of this 
semiconductor substrate W was formed is carried out at the polished surface of the polishing 
table 711-1, and secondary polish is performed. A barrier layer is ground in this secondary polish. 
However, there is also a case where the copper film which remained by the above-mentioned 
primary polish, and an oxide film are also ground. 

[0065]The polished surface of the polishing table 711-1 fixes or impregnated with foaming 
polyurethane like IC1000, or an abrasive grain, is constituted, and is ground by the relative 
motion of this polished surface and the semiconductor substrate W. Silica, alumina, Seria, etc. are 
used for an abrasive grain or a slurry at this time. A drug solution is adjusted with a membrane 
type to grind. 

[0066] The thickness of a barrier layer is measured using an optical thickness measurement 
machine, and detection of the terminal point of secondary polish is performed by surface 
detection of the insulator layer which consists of that thickness was set to 0, or Si0 2 . As the 

thickness measurement machine 711-4 formed near the polishing table 711-1, using a thickness 
measurement machine with an image processing function, an oxide film is measured and it is 
judged whether it can leave as processing record of the semiconductor substrate W, or the 
semiconductor substrate W which secondary polish ended can be transported to the following 
process. When it regrinds when a secondary polishing end point is not arrived at, or it is ground 
exceeding default value by a certain abnormalities, a semiconductor substrate processing unit is 
stopped so that inferior goods may not be increased and the next polish may not be performed. 
[0067]Even the pusher 711-5 moves the semiconductor substrate W by the top ring 711-2 after 
secondary grinding completion. The semiconductor substrate W on the pusher 711-5 is taken up 
by the 2nd robot 708. It may be made hard to inject a drug solution at the surface and the rear 
face of the semiconductor substrate W on the pusher 711-5, and to remove particle at this time, 
or to attach. 
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[0068]The 2nd robot 708 washes by carrying in the semiconductor substrate W to the 2nd 
soaping machine 707. The composition of the 2nd soaping machine 707 is also the same 
composition as the 1st soaping machine 709. Cleaning by scrubbing of the surface of the 
semiconductor substrate W is mainly carried out to pure water by a PVA sponge roll using the 
penetrant remover which added the surface-active agent, the chelating agent, and the pH adjuster 
for particle removal. If the copper which blew off and has diffused strong drug solutions, such as 
OHF, is etched into the rear face of the semiconductor substrate W from a nozzle or there is no 
problem of diffusion in it, cleaning by scrubbing by a PVA sponge roll will be carried out using the 
same drug solution as the surface. 

[0069]The semiconductor substrate W is taken up by the 2nd robot 708 after the end of the 
above-mentioned washing, and it moves to the reversal machine 706, and is made reversed with 
this reversal machine 706. The reversed this semiconductor substrate W is taken up by the 1st 
robot 703, and it puts into the 3rd soaping machine 704. In the 3rd soaping machine 704, the 
megasonic water excited by the surface of the semiconductor substrate W by supersonic 
vibration is injected and washed. Publicly known pencil type sponge may wash the surface of the 
semiconductor substrate W using the penetrant remover which added the surface-active agent, 
the chelating agent, and the pH adjuster to pure water then. Then, the semiconductor substrate W 
is dried by spin drying. When thickness is measured with the thickness measurement machine 
711-4 formed near the polishing table 711-1 as mentioned above, it accommodates in the 
cassette laid in the unloading port of the load unload part 701 as it is. 
[0070] Drawing 13 is a figure showing the plane constitution of other semiconductor substrate 
processing units. A different point from the semiconductor substrate processing unit shown in 
drawing 12 of this semiconductor substrate processing unit is a point of having formed the lid 
plating unit 750 instead of the copper-plating unit 702 shown in drawing 12 . The cassette 701-1 
which accommodated the semiconductor substrate W in which the copper film was formed is laid 
in the load unload part 701. The semiconductor substrate W is taken out from the cassette 701- 
1, it is conveyed by the 1st polishing device 710 or the 2nd polishing device 71 1, and the surface 
of a copper film is ground here. The semiconductor substrate W is conveyed and washed by the 
1st soaping machine 709 after this grinding completion. 

[0071] A copper-plating film is prevented from the semiconductor substrate W washed with the 
1st soaping machine 709 being conveyed by the lid plating unit 750, and a protective film being 
formed in the surface of a copper-plating film here, and oxidizing in the atmosphere by this. By 
the 2nd robot 708, the semiconductor substrate W which performed lid plating is conveyed by the 
2nd soaping machine 707 from the lid plating unit 750, and is washed by pure water or deionized 
water here. The semiconductor substrate W after this washing is returned to the cassette 701-1 
laid in the load unload part 701. 

[0072] Drawing 14 is a figure showing the plane constitution of the semiconductor substrate 
processing unit of further others. A different point from the semiconductor substrate processing 
unit shown in drawing 13 of this semiconductor substrate processing unit is a point of having 
formed the annealing unit 751 instead of the 1st soaping machine 709 shown in drawing 13 . The 
semiconductor substrate W which was ground with the 1st polishing device 710 or the 2nd 
polishing device 71 1 as mentioned above, and was washed with the 2nd soaping machine 707 is 
conveyed by the lid plating unit 750, and lid plating is performed to the surface of a copper- 
plating film here. By the 1st robot 703, from the lid plating unit 750, the semiconductor substrate 
W to which this lid plating was performed is conveyed by the 3rd soaping machine 704, and is 
washed here. 

[0073] The semiconductor substrate W washed with the 1st soaping machine 709 is conveyed by 
the annealing unit 751, and is annealed here. A copper-plating film is alloyed by this and the 
electron migration tolerance of a copper-plating film improves by it. The semiconductor substrate 
W to which annealing was given is conveyed by the 2nd soaping machine 707 from the annealing 
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unit 751, and is washed by pure water or deionized water here. The semiconductor substrate W 
after this washing is returned to the cassette 701-1 laid in the load unload part 701. 
[0074] Drawing 15 is a figure showing other plane configuration composition of a substrate 
processing device. In drawing 15 . the portion which attached drawing 12 and Identical codes 
shows a same or considerable portion. This substrate polish device approaches the 1st polishing 
device 710 and the 2nd polishing device 711, and arranges the pusher indexer 725, The substrate 
mounting bases 721 and 722 are arranged near the 3rd soaping machine 704 and the copper- 
plating unit 702, respectively, The robot 723 has been arranged near the 1st soaping machine 
709 and the 3rd soaping machine 704, and the robot 724 has been arranged near the 2nd soaping 
machine 707 and the copper-plating unit 702, and also the dryness thickness measurement 
machine 713 is arranged near the load unload part 701 and the 1st robot 703. 
[0075] In the substrate processing device of the above-mentioned composition, the 1st robot 703, 
After taking out the semiconductor substrate W from the cassette 701-1 currently laid in the 
load port of the load unload part 701 and measuring the thickness of a barrier layer and a seed 
layer with the dryness thickness measurement machine 713, this semiconductor substrate W is 
put on the substrate mounting base 721. When the dryness thickness measurement machine 713 
is formed in the hand of the 1st robot 703, it measures thickness there and puts on the 
substrate mounting base 721. The semiconductor substrate W on the substrate mounting base 
721 is transported to the copper-plating unit 702 by the 2nd robot 723, and a copper-plating film 
is formed. The thickness of a copper-plating film is measured with the thickness measurement 
machine 712 before and after plating after membrane formation of a copper-plating film. Then, 
the semiconductor substrate W is transported to the pusher indexer 725, and the 2nd robot 723 
carries it. 

[0076] [Series mode] In a series mode, the semiconductor substrate W on the pusher indexer 725 
is adsorbed, and it transports to the polishing table 710-1, and the top ring head 710-2 presses 
this semiconductor substrate W to the polished surface on the polishing table 710-1, and grinds 
to it. Terminal point detection of polish is performed by the same method as the above, and the 
semiconductor substrate W after grinding completion is transported and carried in the pusher 
indexer 725 by the top ring head 710-2. The semiconductor substrate W is taken out by the 2nd 
robot 723, and it carries in, washes and carries [ transport and ] in the 1st soaping machine 709 
in the pusher indexer 725 continuously. 

[0077]The semiconductor substrate W on the pusher indexer 725 is adsorbed, and it transports 
to the polishing table 711-1, and the top ring head 711-2 presses this semiconductor substrate W 
to the polished surface, and grinds to it. Terminal point detection of polish is performed by the 
same method as the above, and the semiconductor substrate W after grinding completion is 
transported and carried in the pusher indexer 725 by the top ring head 711-2. After taking up the 
semiconductor substrate W and measuring thickness with the thickness measurement machine 
726, the 3rd robot 724 is carried in to the 2nd soaping machine 707, and is washed. Then, it 
carries in to the 3rd soaping machine 704, after washing here, it dries by spin-dry, and the 
semiconductor substrate W is taken up by the 3rd robot 724 after that, and it carries on the 
substrate mounting base 722. 

[0078] [Parallel mode] In a parallel mode, the top ring head 710-2 or 71 1-2 adsorbs the 
semiconductor substrate W on the pusher indexer 725, It transports to the polishing table 710-1 
or 711-1, and this semiconductor substrate W is pressed to the polished surface on the polishing 
table 710-1 or 711-1, and it grinds to it, respectively. After measuring thickness, the 
semiconductor substrate W is taken up by the 3rd robot 724, and it carries on the substrate 
mounting base 722. After the 1st robot 703 transports the semiconductor substrate W on the 
substrate mounting base 722 to the dryness thickness measurement machine 713 and measures 
thickness, it is returned to the cassette 701-1 of the load unload part 701. 
[0079] Drawing 16 is a figure showing other plane configuration composition of a substrate 
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processing device. It is a substrate processing device which forms and grinds a seed layer and a 
copper-plating film in this substrate processing device to the semiconductor substrate W in which 
the seed layer is not formed, and forms circuit wiring. This substrate polish device approaches 
the 1st polishing device 710 and the 2nd polishing device 711, and arranges the pusher indexer 
725, The substrate mounting bases 721 and 722 are arranged near the 2nd soaping machine 707 
and the seed layer forming unit 727, respectively, The seed layer forming unit 727 and the 
copper-plating unit 702 were approached, the robot 723 has been arranged, and the robot 724 
has been arranged near the 1st soaping machine 709 and the 2nd soaping machine 707, and also 
the dry membrane thickness measuring apparatus 713 is arranged near the load unload part 701 
and the 1st robot 703. 

[0080] The semiconductor substrate W in which the barrier layer is formed is taken out from the 
cassette 701-1 currently laid in the load port of the load unload part 701 by the 1st robot 703, 
and it puts on the substrate mounting base 721. Next, the 2nd robot 723 conveys the 
semiconductor substrate W to the seed layer forming unit 727, and forms a seed layer. 
Nonelectrolytic plating performs membrane formation of this seed layer. The 2nd robot 723 
measures the thickness of a seed layer for the semiconductor substrate in which the seed layer 
was formed with the thickness measurement machine 712 before and after plating. It carries in 
to the copper-plating unit 702 after thickness measurement, and a copper-plating film is formed. 
[0081]The thickness is measured after forming a copper-plating film, and it transports to the 
pusher indexer 725. The top ring 710-2 or 711-2 adsorbs the semiconductor substrate W on the 
pusher indexer 725, is transported to the polishing table 710-1 or 711-1, and is ground. After 
polish, the top ring 710-2 or 711-2 transports the semiconductor substrate W to the thickness 
measurement machine 710-4 or 711-4, measures thickness, and transports and puts it on the 
pusher indexer 725. 

[0082]Next, the 3rd robot 724 takes up the semiconductor substrate W from the pusher indexer 
725, and carries it in to the 1st soaping machine 709. The semiconductor substrate which the 3rd 
robot 724 took up the semiconductor substrate W washed from the 1st soaping machine 709, 
carried it in to the 2nd soaping machine 707, was washed, and was dried is laid on the substrate 
mounting base 722. Next, the 1st robot 703 takes up the semiconductor substrate W, measures 
thickness with the dryness thickness measurement machine 713, and stores it to the cassette 
701-1 currently laid in the unloading port of the load unload part 701. 
[0083] Also in the substrate processing device shown in drawing 16 . on the semiconductor 
substrate W in which the contact hole or slot on the circuit pattern was formed, a barrier layer, a 
seed layer, and a copper-plating film can be formed and ground, and circuit wiring can be formed. 
The cassette 701-1 which accommodated the semiconductor substrate W before barrier layer 
formation is laid in the load port of the load unload part 701. And from the cassette 701-1 
currently laid in the load port of the load unload part 701 by the 1st robot 703, the 
semiconductor substrate W is taken out and it puts on the substrate mounting base 721. Next, 
the 2nd robot 723 conveys the semiconductor substrate W to the seed layer forming unit 727, 
and forms a barrier layer and a seed layer. Nonelectrolytic plating performs membrane formation 
of this barrier layer and a seed layer. The 2nd robot 723 measures the thickness of the barrier 
layer formed in the semiconductor substrate W with the thickness measurement machine 712 
before and after plating, and a seed layer. It carries in to the copper-plating unit 702 after 
thickness measurement, and a copper-plating film is formed. 

[0084] Drawing 17 is a figure showing other plane configuration composition of a substrate 
processing device. This substrate processing device, The barrier layer forming unit 811, the seed 
layer forming unit 812, the plating unit 813, the annealing unit 814, the 1st washing unit 815, a 
bevel and a rear-face washing unit 816, the lid plating unit 817, the 2nd washing unit 818, the 
1st aligner and film thickness gage 841, The 2nd aligner and film thickness gage 842, the 1st 
substrate reversal machine 843, the 2nd substrate reversal machine 844, the substrate 
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temporary placing stand 845, the 3rd film thickness gage 846, the load unload part 820, the 1st 
polishing device 821, the 2nd polishing device 822, the 1st robot 831, the 2nd robot 832, It is the 
composition which has arranged the 3rd robot 833 and the 4th robot 834. The film thickness 
gage 841,842,846 is a unit, and since the same size as the frontage size of other units (units, 
such as plating, washing, and annealing) is chosen, it can be replaced freely. In this example, a 
non-electrolytic copper plating device can be used for unelectrolyzed Ru plating device and the 
seed layer forming unit 812, and, as for the plating unit 813, an electrolysis plating device can be 
used for the barrier layer forming unit 811. 

[0085] Drawing 18 is a flow chart which shows the flow of each process within this substrate 
processing device. Each process within this device is explained according to this flow chart. First, 
the semiconductor substrate taken out from the cassette 820a laid in the load unloading unit 820 
by the 1st robot 831 turns a field to be plated up into the 1st aligner and thickness measurement 
unit 841, and is arranged. Here, in order to define the reference point of the position which 
performs thickness measurement, after performing notch alignment for thickness measurement, 
the thickness data of the semiconductor substrate before copper film formation is obtained. 
[0086]Next, a semiconductor substrate is conveyed by the 1st robot 831 to the barrier layer 
forming unit 811. This barrier layer forming unit 811 is a device which forms a barrier layer on a 
semiconductor substrate with unelectrolyzed Ru plating, and forms Ru as a copper diffusion 
preventing film to the interlayer insulation film (for example, Si0 2 ) of a semiconductor device. 

The semiconductor substrate paid out through washing and a drying process is conveyed by the 
1st aligner and thickness measurement unit 841 with the 1st robot 831, and has the thickness of 
a semiconductor substrate, i.e., the thickness of a barrier layer, measured. 
[0087]The semiconductor substrate by which thickness measurement was carried out is carried 
in to the seed layer forming unit 812 by the 2nd robot 832, and a seed layer is formed by non- 
electrolytic copper plating on said barrier layer. Before the semiconductor substrate paid out 
through washing and a drying process is conveyed with the 2nd robot 832 by the plating unit 
813 which is an impregnating plating unit, in order to define a notch position, it is conveyed by 
the 2nd aligner and film thickness gage 842, and aligns the notch for copper plating. Here, the 
thickness of the semiconductor substrate before copper film formation may be re-measured if 
needed. 

[0088]The semiconductor substrate which notch alignment completed is conveyed by the 3rd 
robot 833 to the plating unit 813, and copper plating is given. The semiconductor substrate paid 
out through washing and a drying process is conveyed to a bevel and the rear-face washing unit 
816, in order for the 3rd robot 833 to remove the copper film (seed layer) which does not need a 
semiconductor substrate end. In a bevel and the rear-face washing unit 816, while etching a bevel 
in time set up beforehand, drug solutions, such as fluoric acid, wash copper adhering to a 
semiconductor substrate rear face. Before conveying to a bevel and the rear-face washing unit 
816 at this time, thickness measurement of a semiconductor substrate is carried out with the 
2nd aligner and film thickness gage 842, the value of the copper film thickness formed by plating 
is obtained, and it may etch by changing the etching time of a bevel arbitrarily by that result. The 
field etched by bevel etching is an edge part of a substrate, and is a field which is not eventually 
used as a chip even if the field in which a circuit is not formed, or the circuit is formed. A bevel 
portion is contained in this field. 

[0089]The semiconductor substrate paid out through washing and a drying process with the 
bevel and the rear-face washing unit 816, After being conveyed by the substrate reversal 
machine 843 by the 3rd robot 833, being reversed with this substrate reversal machine 843 and 
turning a field to be plated caudad, in order to stabilize a wiring section with the 4th robot 834, it 
is supplied to the annealing unit 814. The thickness of a copper film which carried in to the 2nd 
aligner and thickness measurement unit 842 before annealing treatment and/or after processing, 
and was formed in the semiconductor substrate is measured. Then, a semiconductor substrate is 
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carried in to the 1st polishing device 821 by the 4th robot 834, and performs polish of the copper 
layer of a semiconductor substrate, and a seed layer. 

[0090] Under the present circumstances, bonded abrasive can also be used, in order that abrasive 
grains may prevent dishing and may take out surface flatness, although a desired thing is used. 
After the end of the 1st polishing, a semiconductor substrate is conveyed by the 1st washing 
unit 815 with the 4th robot 834, and is washed. It is cleaning by scrubbing washed while passing 
pure water or deionized water, this washing arranging the roll which has the almost same length 
as a semiconductor substrate diameter at the surface and the rear face of a semiconductor 
substrate, and rotating a semiconductor substrate and a roll. 

[0091]A semiconductor substrate is carried in to the 2nd polishing device 822 by the 4th robot 
834 after the 1st end of washing, and the barrier layer on a semiconductor substrate is ground. 
Under the present circumstances, bonded abrasive can also be used, in order that abrasive grains 
may prevent dishing and may take out surface flatness, although a desired thing is used. Cleaning 
by scrubbing of the semiconductor substrate is again conveyed and carried out to the 1st 
washing unit 815 by the 4th robot 834 after the end of the 2nd polishing. After the end of 
washing, it is conveyed by the 2nd substrate reversal machine 844 with the 4th robot 834, it is 
reversed, and the semiconductor substrate can turn a field to be plated up, and also is put on the 
substrate temporary placing stand 845 by the 3rd robot 833. 

[0092] A semiconductor substrate is conveyed by the lid plating unit 817 from the substrate 
temporary placing stand 845 with the 2nd robot 832, and performs nickel boron plating on a 
copper surface for the purpose of antioxidizing by the copper atmosphere. The semiconductor 
substrate to which lid plating was performed is carried in to the 3rd film thickness gage 846 
from the lid plating unit 817 by the 2nd robot 832, and copper film thickness is measured. Then, 
a semiconductor substrate is carried in to the 2nd washing unit 818 by the 1st robot 831, and is 
washed by pure water or deionized water. The semiconductor substrate which washing ended is 
returned in the cassette 820a laid in the load unload part 820 by the stand 1 robot 831. The 
aligner and film thickness gage 841 and the aligner and film thickness gage 842 perform 
positioning of a substrate notch portion, and measurement of thickness. 
[0093] Edge (bevel) copper etching and rear-face washing can be performed simultaneously, and a 
bevel and the rear-face washing unit 816 can suppress growth of the natural oxidation film of 
copper of the circuit formation part of a substrate face. The schematic diagram of a bevel and 
the rear-face washing unit 816 is shown in drawing 19 . As shown in drawing 19 . a bevel and the 
rear-face washing unit 816 are provided with the following. 

The substrate attaching part 922 which holds the substrate W horizontally by the spin chuck 921 
and to which it is located in the inside of the raintight cover 920 of closed-end cylindrical shape, 
and a high velocity revolution is carried out at two or more places which met the circumferencial 
direction of the edge part by face up. 

The center nozzle 924 by the side of the surface of the substrate W held by this substrate 
attaching part 922 arranged mostly in the center-section upper part. 
The edge nozzle 926 arranged above the edge part of the substrate W. 
The center nozzle 924 and the edge nozzle 926 are arranged downward, respectively, the rear- 
face side of the substrate W - it is mostly located down the center section and the back nozzle 
928 is arranged upward. Said edge nozzle 926 is constituted in the diametral direction and height 
direction of the substrate W, enabling free movement. 

[0094] Positioning arbitrary from the peripheral end face of a substrate to the direction of the 
central part is attained, and the moving width L of this edge nozzle 926 inputs a preset value 
according to a size, the purpose, etc. of using the substrate W. Usually, edge cut width C is set 
up in 2 to 5 mm, and if it is more than the number of rotations from which the amount of 
surroundings lumps of the liquid from a rear face to the surface does not become a problem, the 
copper film in the set-up cut width C is removable. 
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[0095]Next, the cleaning method by this washing station is explained. First, one is made to carry 
out horizontal rotation of the semiconductor substrate W to the substrate attaching part 922, 
where a substrate is horizontally held by the substrate attaching part 922 via the spin chuck 
921. In this state, an acid solution is supplied to the center section by the side of the surface of 
the substrate W from the center nozzle 924. As this acid solution, what is necessary is just acid 
of a non-oxidizing quality, and fluoric acid, chloride, sulfuric acid, citrate, oxalic acid, etc. are 
used. On the other hand, an oxidizer solution is supplied to the edge part of the substrate W 
continuously or intermittently from the edge nozzle 926. Those combination is used, using sodium 
hypochlorite ozone water, hydrogen peroxide solution, nitric acid water, or water etc. as this 
oxidizer solution. 

[0096] Thereby, in the field of edge cut width C of the edge part of the semiconductor substrate 
W, the copper film formed in the upper surface and the end face oxidizes quickly with an oxidizer 
solution, and dissolution removal is etched and carried out with the acid solution which is 
simultaneously supplied from the center nozzle 924 and spreads in the entire surface of a 
substrate. Thus, compared with supplying those mixed water from a nozzle beforehand, a steep 
etching profile can be obtained by mixing an acid solution and an oxidizer solution in a substrate 
edge part. A copper etching rate is determined by the concentration of them at this time. When 
the copper natural oxidation film is formed in the circuit formation part of the surface of a 
substrate, with the acid solution which spreads covering the entire surface of a substrate with 
rotation of a substrate, this natural oxidation thing is removed promptly and does not grow. 
After suspending supply of the acid solution from the center nozzle 924, by suspending supply of 
the oxidizer solution from the edge nozzle 926, the silicon exposed to the surface can be oxidized 
and adhesion of copper can be controlled. 

[0097]On the other hand, an oxidizer solution and a silicon oxide etching agent are supplied to 
the rear-face center section of the substrate simultaneous or by turns from the back nozzle 928. 
It can oxidize with an oxidizer solution the whole silicon of a substrate, and the copper etc. which 
have adhered to the rear-face side of the semiconductor substrate W in metallic shapes by this 
can be etched and removed by a silicon oxide etching agent. It is desirable when the direction 
made into the same thing as the oxidizer solution supplied to the surface as this oxidizer solution 
lessens the kind of medicine. The kind of medicine can be lessened, if fluoric acid can be used and 
the acid solution by the side of the surface of a substrate also uses fluoric acid as a silicon oxide 
etching agent. By this, if oxidizer supply is suspended previously, a canal side will be acquired, if 
an etching agent solution is suspended previously, a saturation side (hydrophilic side) will be 
acquired, and it can also adjust to the rear face according to a demand of a subsequent process. 
[0098] Thus, an acid solution, i.e., an etching reagent, is supplied to a substrate, after removing 
the metal ion which remains on the surface of the substrate W, pure water is supplied, pure 
water substitution is performed, an etching reagent is removed, and spin drying is performed 
after that. Thus, removal of the copper film in edge cut width C of the edge part of a 
semiconductor substrate surface and copper contamination removal on the back can be 
performed simultaneously, and, for example, this processing can be made to complete within 80 
seconds. Although it is possible to set the edge cut width of edge as arbitration (2 mm - 5 mm), 
it does not depend on cut width for the time which etching takes. 

[0099] Before the CMP process after plating, performing annealing treatment shows a good effect 
to next CMP treatment or the electrical property of wiring. When the surface of wide wiring 
(several micrometer unit) was observed without annealing after CMP treatment, many defects 
like a micro void were seen, and the electrical resistance of the whole wiring was made to 
increase, but the increase in this electrical resistance has improved by performing annealing. 
When you have no annealing, to thin wiring, it is possible from a void not having been seen that 
the degree of grain growth is concerned. That is, in process of the grain growth accompanying 
[ although grain growth does not happen easily in thin wiring ] annealing treatment in connection 
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with grain growth by wide wiring, The guess that the dent for micro voids arose in the wiring 
upper part by moving upwards can be performed detailed pore overly concentrating in like [ SEM 
(scanning electron microscope) in a plating film is not visible, either ]. As for addition (2% or less) 
and temperature, as for the atmosphere of gas, as an annealing condition of an annealing unit, 
the above-mentioned effect was acquired in 1 to 5 minutes at about 300-400 ** in hydrogen. 
rOIOOl Drawing 22 and drawing 23 show the annealing unit 814. This annealing unit 814 is 
located in the inside of the chamber 1002 which has the gate 1000 take the semiconductor 
substrate W in and out of which, The hot plate 1004 which heats the semiconductor substrate W, 
for example at 400 **, and the cool plates 1006 which pour cooling water, for example and cool 
the semiconductor substrate W are arranged up and down. The inside of the cool plates 1006 is 
penetrated, it extends in a sliding direction, and two or more rise-and-fall pins 1008 which carry 
out installation maintenance of the semiconductor substrate W are arranged at the upper bed, 
enabling free rise and fall. The gas introducing pipe 1010 which introduces the gas for 
antioxidizing between the semiconductor substrate W and the hot plate 1008 at the time of 
annealing, It is introduced from this gas introducing pipe 1010, and is arranged at the position 
against which the gas exhaust pipes 1012 which exhaust the gas which flowed between the 
semiconductor substrate W and the hot plate 1004 stand face to face mutually on both sides of 
the hot plate 1004. 

[0101]N 2 gas by which the gas introducing pipe 1010 flows into an inside through the inside of 
N 2 gas introducing path 1016 which has the filter 1014a, It is connected to the mixed gas 
introducing path 1022 through which the gas which mixed H 2 gas which flows into an inside 
through the inside of H 2 gas introducing path 1018 which has the filter 1014b with the mixer 
1020, and was mixed with this mixer 1020 flows. 

[0102]This holds the semiconductor substrate W carried in to the inside of the chamber 1002 
through the gate 1000 by the rise-and-fall pin 1008, The distance of the semiconductor substrate 
W and the hot plate 1004 which held the rise-and-fall pin 1008 by this rise-and-fall pin 1008 
makes it go up until it is set to about 0.1-1.0 mm, for example. In this state, via the hot plate 
1004, the semiconductor substrate W is heated so that it may become 400 **, for example, the 
gas for antioxidizing is simultaneously introduced from the gas introducing pipe 1010, between 
the semiconductor substrate W and the hot plates 1004 is passed, and it exhausts from the gas 
exhaust pipes 1012. By this, the semiconductor substrate W is annealed preventing oxidation, 
this annealing is continued tens of seconds - about 60 seconds, for example, and annealing is 
ended. As for the cooking temperature of a substrate, 100-600 ** is chosen. 
[01 03] The distance of the semiconductor substrate W and the cool plates 1006 which held the 
rise-and-fall pin 1008 by this rise-and-fall pin 1008 makes it descend after the end of annealing 
until it is set to about 0-0.5 mm, for example. In this state, by introducing cooling water in the 
cool plates 1006, a semiconductor substrate is cooled about 10 to 60 seconds, for example, and 
the semiconductor substrate after this end of cooling is conveyed to a next process until the 
temperature of the semiconductor substrate W will be 100 ** or less. Although he is trying to 
pass the mixed gas which mixed N 2 gas and H 2 gas of several percent as gas for antioxidizing in 

this example, it may be made to pass only N 2 gas. 

[Q104] Drawine 20 is an outline lineblock diagram of electroless plating equipment. As shown in 
drawing 20 . this electroless plating equipment, The holding mechanism 911 which holds the 
semiconductor substrate W which is a member to be plated on the upper surface, It has the 
showerhead 941 which supplies plating liquid to the field of the semiconductor substrate W by 
which the seal was carried out in the edge part by the weir member 931 which carries out the 
seal of this edge part in contact with the edge part of the field (upper surface) of the 
semiconductor substrate W held at the holding mechanism 911 to be plated, and the weir member 
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931 to be plated. Electroless plating equipment is provided with the following. 
The cleaning liquid supplying means 951 which is furthermore installed near the upper part 
periphery of the holding mechanism 911, and supplies a penetrant remover to the field of the 
semiconductor substrate W to be plated. 

The recovery container 961 which collects the penetrant removers (plating waste fluid) etc. which 
were discharged. 

The plating liquid recovery nozzle 965 which attracts and collects the plating liquid held on the 
semiconductor substrate W. 

The motor M which rotates said holding mechanism 911. 
Hereafter, each member is explained. 

[01 05]The holding mechanism 911 has formed the board mounting part 913 which lays and holds 
the semiconductor substrate W on the upper surface. This board mounting part 913 is 
constituted so that the semiconductor substrate W may be laid and it may fix, and it is installing 
the vacuum absorption mechanism which specifically carries out vacuum absorption of the 
semiconductor substrate W to that rear-face side and which is not illustrated. On the other hand, 
the back heater 915 which is surface state, heats the field of the semiconductor substrate W to 
be plated from the undersurface side, and keeps it warm is installed in the rear-face side of the 
board mounting part 913. This back heater 915 is constituted by the rubber heater, for example. 
It rotates by the motor M, and this holding mechanism 91 1 is constituted so that it can move up 
and down by the ascending and descending means which is not illustrated. The weir member 931 
forms the seal part 933 which is cylindrical and carries out the seal of the periphery edge of the 
semiconductor substrate W to the lower part, and it is installed so that it may not move up and 
down from the position of a graphic display. 

[01 06] The showerhead 941 is providing many nozzles at a tip, and is a thing of the structure 
which distributes the supplied plating liquid in the shape of a shower, and is supplied to the field 
of the semiconductor substrate W to be plated at abbreviated homogeneity. The cleaning liquid 
supplying means 951 is a structure which spouts a penetrant remover from the nozzle 953. The 
plating liquid recovery nozzle 965 is constituted so that it can move up and down and circle, and 
it is constituted so that the tip may descend inside the weir member 931 of the upper surface 
edge part of the semiconductor substrate W and may attract the plating liquid on the 
semiconductor substrate W. 

[01 07] Next, operation of this electroless plating equipment is explained. The holding mechanism 
911 is first descended rather than the state of a graphic display, the crevice between prescribed 
dimensions is established between the weir members 931, and the semiconductor substrate W is 
laid and fixed at the board mounting part 913. As the semiconductor substrate W, for example, 
phi 8-inch board is used. Next, go up the holding mechanism 911, the upper surface is made to 
contact the undersurface of the weir member 931 like a graphic display, and the seal of the 
periphery of the semiconductor substrate W is simultaneously carried out by the seal part 933 of 
the weir member 931. The surface of the semiconductor substrate W is in the state where it was 
opened wide, at this time. 

[0108]Next, direct heating of the semiconductor substrate W itself shall be carried out with the 
back heater 915, the temperature of the semiconductor substrate W shall be 70 ** (it maintains 
till the end of plating), next the plating liquid heated by 50 **, for example is blown off from the 
showerhead 941, and plating liquid is poured on abbreviated [ of the surface of the 
semiconductor substrate W / whole ]. Since the surface of the semiconductor substrate W is 
surrounded by the weir member 931, all the poured-in plating liquid is held on the surface of the 
semiconductor substrate W. A small quantity of the grade which serves as 1-mm thickness 
(about 30 ml) on the surface of the semiconductor substrate W may be sufficient as the quantity 
of the plating liquid to supply. The depth of the plating liquid held on a field to be plated is just 10 
mm or less, and 1 mm of it may be sufficient like this example. If the plating liquid supplied like 
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this example can be managed with a small quantity, the heating apparatus which heats this will 
also be small and will become good. And in this example, since the temperature of the 
semiconductor substrate W is heated at 70 ** and the temperature of plating liquid is heated at 
50 **, the field of the semiconductor substrate W to be plated will be 60 **, and is made to the 
optimal temperature for the plating reaction in this example. Thus, since it is not necessary to 
carry out temperature up of the temperature of the required plating liquid of big power 
consumption to heating so highly if it constitutes so that the semiconductor substrate W itself 
may be heated, prevention of the reduction of power consumption and construction material 
change of plating liquid can be aimed at, and it is suitable. The power consumption for heating of 
the semiconductor substrate W itself may be small, and since there is little quantity of the plating 
liquid collected on the semiconductor substrate W, incubation of the semiconductor substrate W 
by the back heater 915 can be performed easily, the capacity of the back heater 915 may be 
small, and miniaturization of a device can be attained. If a means to cool the semiconductor 
substrate W itself directly is used, it is also possible to change heating and cooling during plating 
and to change plating conditions. Since the plating liquid currently held on the semiconductor 
substrate is little, temperature control can be performed with sufficient sensitivity. 
[01 09] And instant rotation of the semiconductor substrate W is carried out by the motor M, 
uniform ****** of a field to be plated is performed, and a field to be plated is plated with the 
state where the conductor substrate W was stood still the second half. Specifically rotate the 
semiconductor substrate W at 100 rpm or less only 1 sec, soak the field [ to be plated ] top of 
the semiconductor substrate W in plating liquid uniformly, it is made to stand it still after that, 
and the nonelectrolytic plating between 1min is made to perform. Even if instant turnover time is 
long, it is set to 10 or less sec. 

[01 10] After the above-mentioned plating processing is completed, the tip of the plating liquid 
recovery nozzle 965 is descended to the inner neighborhood of the weir member 931 of the 
surface edge part of the semiconductor substrate W, and plating liquid is sucked in. If the 
semiconductor substrate W is rotated with the revolving speed of 100 rpm or less at this time, 
the plating liquid which remained on the semiconductor substrate W can be brought together in 
the portion of the weir member 931 of the edge part of the semiconductor substrate W with a 
centrifugal force, and recovery of plating liquid can be efficiently performed in a high recovery 
rate. And drop the holding mechanism 911 and the semiconductor substrate W is separated from 
the weir member 931, A nonelectrolytic plating reaction is stopped by dilution and washing at the 
same time it starts rotation of the semiconductor substrate W, it injects a penetrant remover 
(ultrapure water) from the nozzle 953 of the cleaning liquid supplying means 951 to the field of 
the semiconductor substrate W to be plated and it cools a field to be plated. The weir member 
931 may be simultaneously washed by applying the penetrant remover injected from the nozzle 
953 at this time also to the weir member 931. The plating waste fluid at this time is collected 
and discarded by the recovery container 961. 

[0111]The plating liquid used once is not reused but is considered as throwing away. Since 
quantity of the plating liquid used in this device as mentioned above is made very small compared 
with the former, there is little quantity of the plating liquid discarded even if it does not reuse. 
The plating liquid after use may also be collected to the recovery container 961 as plating waste 
fluid with a penetrant remover without installing the plating liquid recovery nozzle 965 depending 
on the case. And after carrying out the high velocity revolution of the semiconductor substrate W 
and carrying out spin drying by the motor M, it takes out from the holding mechanism 911. 
[Q112] Drawing 21 is an outline lineblock diagram of other electroless plating equipment. In 
drawing 21 . the point which is different from the aforementioned example is a point which 
installed the lamp heater (heating method) 917 above the holding mechanism 911, and unified this 
lamp heater 917 and showerhead 941-2 instead of forming the back heater 915 in the holding 
mechanism 911. That is, the lamp heater 917 of ring shape with which two or more radii differ, 
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for example is installed in concentric circle shape, and the opening of many nozzles 943-2 of the 
showerhead 941-2 is carried out to ring shape from the crevice between the lamp heaters 917. 
As the lamp heater 917, it may constitute from one spiral lamp heater, and may constitute from 
a lamp heater of various, still more nearly other structure and arrangement. 
[0113]Even if constituted in this way, plating liquid can be supplied uniformly [ abbreviation with 
the shape of a shower ] on the field of the semiconductor substrate W to be plated from each 
nozzle 943-2, and heating and incubation of the semiconductor substrate W can also carry it out 
to homogeneity directly with the lamp heater 917. In the case of the lamp heater 917, since the 
air of the circumference is also heated besides the semiconductor substrate W and plating liquid, 
there is also a heat insulation effect of the semiconductor substrate W. 
[01 1 4] In order to carry out direct heating of the semiconductor substrate W with the lamp 
heater 917, Since the lamp heater 917 of comparatively large power consumption is needed 
instead, the back heater 915 shown in the lamp heater 917 and said drawing 20 of comparatively 
small power consumption is used together, The semiconductor substrate W is heated mainly with 
the back heater 915, and incubation of the air of plating liquid and the circumference may mainly 
be made to perform it with the lamp heater 917. A means to cool the semiconductor substrate W 
directly or indirectly as well as the above-mentioned example may be formed, and temperature 
control may be performed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT an not rasponsibla far any 
dames caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ]lt is a schematic diagram showing the plating device used when it found out that an 
electric field is formed as if the surface of this film was an anode, when the film had been 
arranged between the negative pole (cathode) in a plating tub, and the anode (anode). 
["Drawing 2] It is a graph which shows the result of having measured the thickness distribution of 
the plating film formed using the plating device shown in drawing 1 . 

[Drawing 31 It is a graph which shows the result of having measured the thickness distribution of 
the plating film formed except for the film from the plating device shown in drawing 1 . 
[Drawing 4] It is a sectional view showing the outline of the plating device of an embodiment of 
the invention. 

[Drawing 5] It is a plane configuration figure showing a substrate processing device. 
[Drawing 63 It is a figure showing the flow of the air current in the substrate processing device 
shown in drawing 5 . 

[Drawing 7] It is a figure showing the flow of the air between each area of the substrate 
processing device shown in drawing 5 . 

[Drawing 8] It is an outline view showing an example which has arranged the substrate 
processing device shown in drawing 5 in a clean room. 

[Drawing 93 It is a plane configuration figure showing other examples of a substrate processing 
device. 

[Drawing 10] It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 11] lt is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 121 It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 131 It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[ Drawing 141 It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 15J. lt is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 161 It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 1 71 It is a plane configuration figure showing the example of further others of a 
substrate processing device. 

[Drawing 18] It is a flow chart which shows the flow of each process in the substrate treating 
apparatus shown in drawing 17 . 
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rPrawine 19] lt is a schematic diagram showing a bevel and a rear-face washing unit. 
[Drawing 20] It is a schematic diagram showing an example of electroless plating equipment. 
rPrawine 21 l it is a schematic diagram showing other examples of electroless plating equipment. 
rPrawing 22] lt is a vertical section front view showing an example of an annealing unit. 
[Drawing 23] lt is a flat section of drawing 22 . 

fPrawing 24] lt is a figure showing the example which forms copper interconnect by copper 

plating at process order. 

[Description of Notations] 

10 Plating tub 

12 Side plate 

14 Plating room 

14a Substrate side field 

14b Anode side field 

16 Anode 

18 Cation exchange membrane 

30, 38 plating fluid tank 

32 and 40 Pump 

50 Plating tub 

52 Substrate holder 

54 Anode 

56 Plating room 

56a Substrate side field 

56b Anode side field 

58 Peripheral wall 

60 Plating liquid spray nozzle 

62 Plating liquid supply route 

64 Plating liquid exhaust passage 

66, 66 plating liquid exhaust passage 

68 Current plate 

70 Punch plates 

72 Housing 

74 Press ring 

76 Motor 

78 Cylinder 

82 Substrate attaching part 
84 Sealant 

86 The point of contact for cathode terminals 



[Translation done.] 
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* NOTICES * 

JPO and INPIT an not rasponsibla for any 
damages cauaad by tha usa of this translatian. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plating device which performs metal plating, 
such as copper plating, to the surface (field to be plated) of substrates, such as a semiconductor 
wafer. 
[0002] 

[Description of the Prior Art] In recent years, as a metallic material for forming a wiring circuit on 
a semiconductor substrate, it replaces with aluminum or an aluminum alloy, and the motion using 
copper (Cu) with high electromigration resistance with low electrical resistivity is remarkable. 
This kind of copper interconnect with techniques, such as CVD, sputtering, and plating. Generally 
it is formed of what is called a damascene process that embeds copper to the inside of the 
detailed dent of a substrate which formed copper on all the surfaces and was mostly provided in 
them on the surface of the substrate, and removes surplus copper by chemical machinery polish 
(CMP). 

[0003] Drawing 24 (a) - (c) is what shows the example of manufacture of this kind of copper 
interconnect board W to process order, As shown in drawing 24 (a), the insulating layer 2 which 
consists of a Si0 2 oxide film, other Low-k material, etc. is deposited on the conductive layer 1a 

on the semiconductor base material 1 in which the semiconductor device was formed, The seed 
layer 7 is formed as a feeding layer of electrolysis plating the barrier layer 5 which forms the 
contact hole 3 and the slot 4 for wiring in the inside of this insulating layer 2, for example with 
lithography etching technology, and becomes it from TaN etc. on it, and also on it. As the barrier 
layer 5, a Ta/TaN mixed layer, TiN, WN, SiTiN, CoWP, CoWB, etc. are considered. 
[0004] And as shown in drawing 24 (b). while filling up copper with giving copper plating to the 
surface of the substrate W in the contact hole 3 of the substrate W, and the slot 4 for wiring, 
the copper film 6 is deposited on the insulating layer 2. Then, by chemical machinery polish 
(CMP), the copper film 6 on the insulating layer 2 is removed, and the surface of the copper film 
6 and the surface of the insulating layer 2 with which the contact hole 3 and the slot 4 for wiring 
were made to fill up are mostly made into the same flat surface. This forms the wiring which 
consists of the copper film 6, as shown in drawing 24 (c). 

[0005] Here, in, for example, forming a copper layer on the surface of a substrate with 
electrolytic copper plating which uses a copper sulfate bath as a plating bath, generally, the 
soluble thing of the phosphorus-containing copper etc. which made copper contain Lynn is used 
as an anode. When this uses the thing of insolubility as an anode, supply of a copper ion is newly 
needed, The additive agent in plating liquid carries out oxidative degradation, and exhaust 
unusually automation of this supply is not only difficult, but, or, It is because the inside of the 
copper layer embedded to the inside of the detailed slot for wiring formed in the surface and this 
surface of a substrate by the oxygen to generate or a contact hole has a problem that a plating 
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defect occurs. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if electroplating is performed as an anode 
using soluble anodes, such as phosphorus-containing copper, The distance between electrodes 
(distance with the field of the substrate used as an anode and a cathode to be plated) will be 
changed because an anode dissolves with advance of plating, and the homogeneity within a field 
of the thickness of the plating film formed on the surface of a substrate will change temporally. 
The black film generated on the surface of an anode is omitted, the inside of plating liquid is 
floated, and there is also a problem of adhering as particle on the surface of a substrate. When 
the size of a semiconductor wafer becomes large, the diameter was also 300 mm and the flow of 
the plating liquid of a between is considered very much, it becomes difficult [ it / to make the 
distance between electrodes small ]. 

[0007] In view of the above, succeeded in this invention, and it uses a soluble anode as an anode, 
And the homogeneity within a field of the plating film formed in the field (surface) of a substrate 
to be plated aims at providing the plating device kept from changing temporally with the 
dissolution of the anode by advance of plating. 
[0008] 

[Means for Solving the Problem]A substrate holder which the invention according to claim 1 is 
arranged above a plating tub holding plating liquid, and said plating tub, places a field to be plated 
upside down, and holds a substrate enabling free attachment and detachment, A plating liquid 
spray nozzle which injects plating liquid horizontally towards a center from a periphery of said 
plating tub. It is a plating device having a current plate which is arranged down the flat surface 
which a plating liquid spray nozzle makes in the upper part of a soluble anode which made plating 
liquid immerse in said plating tub, and has been arranged, and said anode, and rectifies a flow of 
plating liquid. 

[0009] By this, even if the actual distance between electrodes (distance with a field used as an 
anode and a cathode to be plated) changes gradually with the dissolution of an anode by advance 
of plating (it becomes large), The homogeneity within a field of a plating film is prevented from 
the surface of a current plate located between a substrate and an anode working as the 
temporary anode (false anode), and the distance between electrodes (distance with a field used 
as a current plate and a cathode to be plated) on appearance becoming always fixed for this 
reason, and changing temporally. 

[00 1 0] If a porous ion-exchange membrane used for polypropylene membrane used, for example 
for a filter material etc. or ionic exchange is arranged between the negative pole (cathode) in a 
plating tub, and the anode (anode), this, the surface of the film is an anode - that - it needs - it 
is based on having found out that an electric field was formed. A result of having measured 
thickness distribution of a copper-plating film which formed by performing copper plating on the 
surface of a substrate (semiconductor wafer) using a plating device with which drawing 2 and 
drawing 3 show this drawing 1 a plating device which uses drawing 1 then is shown, respectively. 

[001 1]That is, as shown in drawing 1 . this plating device is made to plate on the surface of a 
substrate (field to be plated) in ** about the substrate W, the plating tub 10 and the side plate 
12 are provided, and the plating room 14 in which plating liquid is accommodated is formed in the 
plating tub 10. A lower end of the side plate 12 is connected with the lower part of the plating 
tub 10 via a hinge mechanism (not shown), and can open and close now an opening of the plating 
room 14 of the plating tub 10. The anode 16 of insolubility is formed in the side plate 12 of the 
plating tub 10, and a field of an opposite hand, and a field by the side of the plating tub 10 of the 
side plate 12 is equipped with the substrate W which plates a semiconductor wafer etc. 
[001 2] Where the side plate 12 is closed, the cation exchange membrane 18 is formed in an inside 
of the plating room 14 of the plating tub 10 so that it may be located between the substrate W 
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and the anode 16, namely, so that the plating room 14 may be classified into the substrate side 
field 14a and the anode side field 14b (isolation). The upper header 20 and the lower header 22 
are formed in the upper and lower sides of the plating tub 10, and the opening 20a of the upper 
header 20 and the opening 22a of the lower header 22 are open for free passage to the substrate 
side field 14a. The plating liquid inlet 24 and the plating liquid port 26 which are open for free 
passage, respectively are established in the lower part and the upper part of the anode side field 
14b at the plating tub 10. 

[001 3] And it extends from the 1st plating fluid tank 30, the 1st plating liquid introducing pipe 34 
which infixed the 1st pump 32 in an inside is connected to the plating liquid inlet 24, and the 1st 
plating liquid exhaust pipe 36 prolonged from the 1st plating fluid tank 30 is connected to the 
plating liquid port 26. On the other hand, it extends from the 2nd plating fluid tank 38, the 2nd 
plating liquid introducing pipe 42 which infixed the 2nd pump 40 in an inside is connected to the 
lower header 22, and the 2nd plating liquid exhaust pipe 44 prolonged from the 2nd plating fluid 
tank 38 is connected to the upper header 20. With a drive of the 1st pump 32, plating liquid in 
the 1st plating fluid tank 30 is introduced in the anode side field 14b of the plating room 14 by 
this, and circulates by it, With a drive of the 2nd pump 40, plating liquid in the 2nd plating fluid 
tank 38 is introduced into the substrate side field 14a of the plating room 14, and circulates. 
[0014]The side plate 12 is equipped with the substrate (semiconductor wafer) W with a diameter 
[ in which the seed layer 7 (refer to drawing 24 (a)) was formed on the surface ] of 200 mm in 
the above plating devices, It plated by introducing plating liquid into an inside of the plating room 
14, impressing plating voltage between the seed layer 7 of this substrate W, and the anode 16. 
So that a direction of plating fluid pressure power in the anode side field 14b divided by the 
cation exchange membrane 18 of the plating room 14 may become higher than plating fluid 
pressure power in the substrate side field 14a at this time, Pump pressure P 1 of the 1st pump 32 

was set up more highly (P 1 >P 2 ) than pump pressure P 2 of the 2nd pump 40. Thus, a result of 

having measured thickness distribution of a formed plating film is shown in drawing 2 . It turns 
out that thickness of a plating film is thick in the center section of the substrate W so that 
clearly from this drawing 2 . 

[0015]Next, in a device shown in drawing 1 . it plated, where the cation exchange membrane 18 is 
deleted, and thickness distribution of a plating film formed with this plating was measured. A 
result at this time is shown in drawing 3 . It turns out that thickness of a plating film is thick by 
a peripheral part of a substrate so that clearly from this drawing 3 . 
[001 6] Thus, that data shown in drawing 2 was obtained although the actual distance between 
electrodes (distance of the seed layer 7 and the anode 16) had not changed, It is because the 
cation exchange membrane 18 curved toward the direction of the substrate W according to a 
pressure differential of the fields 14a and 14b of both sides which sandwiched this cation 
exchange membrane 18 and a center portion of the cation exchange membrane 18 approached 
the substrate W. It is a plating device shown in drawing 1 . and if pump pressure P 1 of the 1st 

pump 32 is set up conversely lower (P 1 <P 2 ) than pump pressure P 2 of the 2nd pump 40, it is 

confirmed that a substrate center section becomes thin. 

[001 7]Potential of the surface of cation exchange membrane shows a tendency which becomes 
equipotential in an operation of an electric field in plating liquid, and the surface of cation 
exchange membrane will commit this as the temporary anode. Even if a film is not an ion- 
exchange membrane, even if same result is obtained also with a neutral filter material and it is 
not a thin film, same result is obtained also for a non-conducting porous plate. 
[0018]The invention according to claim 2 is the plating device according to claim 1 which said 
current plate is plate-like and is characterized by being arranged so that the whole surface of 
this anode may be covered to said anode and parallel. Thereby, while fixing current density [ in / 
very / the whole surface of a between ] on appearance, plating liquid introduced in a plating tub 
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can flow smoothly along with a current plate. The invention according to claim 3 is the plating 
device according to claim 1 or 2, wherein said current plate comprises porous membrane of 
polypropylene, polyethylene, or PTFE, a porous board, or a porous board of ceramics. 
[0019]The invention according to claim 4 density of said current plate, It is the plating device 
according to any one of claims 1 to 3 setting as a size in which plating liquid turns an inside of a 
current plate caudad, passes with the prudence, and prevents the back run according to a flow of 
plating liquid introduced in a plating tub. It can be prevented from a black film generated on the 
surface of an anode flowing backwards a current plate, and reaching on the surface of a 
substrate by this. The invention according to claim 5 is the plating device according to claim 4, 
wherein density of said current plate is set as a size in which plating liquid of a flow of 1 - 5 
L/min passes an inside of a current plate. 
[0020] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is described with 
reference to drawings. Drawing 4 shows the plating device of an embodiment of the invention. 
This plating device is approximately cylindrical and mainly comprises the plating tub 50 which 
accommodates the plating liquid Q in an inside, and the substrate holder 52 which is arranged 
above this plating tub 50 and holds the substrate W enabling free attachment and detachment. 
Drawing 1 shows the state when it is in the plating position which held the substrate W by the 
substrate holder 52, and raised the oil level of the plating liquid Q. 
[0021] In the plating tub 50, it opens wide up, the soluble anodes 54, such as phosphorus- 
containing copper, are arranged at the pars basilaris ossis occipitalis, and it has the plating room 
56 which holds the plating liquid Q inside. The plating liquid spray nozzle 60 which projects 
horizontally toward the center of the plating room 56 in the peripheral wall 58 which carries out 
section forming of the inner skin of the plating room 56 is arranged at equal intervals along with 
a circumferencial direction, and this plating liquid spray nozzle 60 is open for free passage to the 
plating liquid supply route 62 which carried out section forming to the peripheral part of the 
plating tub 50. This plating liquid supply route 62 is connected to the plating liquid feed pipe 
which is not illustrated. 

[0022]The 2nd plating liquid exhaust passage 66 which discharges the plating liquid Q which 
overflowed the upper bed part of the peripheral wall 58 which carries out section forming of the 
1st plating liquid exhaust passage 64 which draws out the plating liquid Q in the plating room 56 
from the periphery of a pars basilaris ossis occipitalis of this plating room 56, and the inner skin 
of the plating room 56 is established in the plating tub 50. Such plating liquid exhaust passage 64 
and 66 is connected to the plating liquid exhaust pipe which is not illustrated. 
[0023]lt is located in the inside of the plating room 56 of the plating tub 50 down the flat 
surface which is the upper part of the anode 54 and the plating liquid spray nozzle 60 makes, the 
current plate 68 is parallel to the anode 54, and it is arranged so that the whole surface of the 
anode 54 may be covered. The plating room 56 is classified into the substrate side field 56a and 
the anode side field 56b with the current plate 68 by this (isolation), and the plating liquid Q is 
introduced by this plating liquid spray nozzle 60 from this substrate side field 56a side. 
[0024] This current plate 68 comprises porous membrane of polypropylene, polyethylene, or PTFE 
(polytetrafluoroethylene), a porous board, or a porous board of ceramics, for example. The 
density of this current plate 68 is set as the size in which the plating liquid Q turns the inside of 
the current plate 68 caudad, passes with that prudence, and prevents that back run according to 
the flow of the plating liquid Q introduced in the plating tub 50. 

[0025]That is, the plating liquid Q which was injected from the plating liquid spray nozzle 60, and 
was introduced into the inside of the plating room 56 collides in the center section of the plating 
room 56, and is divided into the flow going up and the descending flow. And the flow which 
descended passes the inside of the current plate 68, flows along the surface of the anode 54, and 
is caudad discharged from the peripheral part of the anode 54. As for the flow at this time, about 
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1-5 L/min is desirable, for example, and in order for this flow not to have a back run moreover 
uniformly and to flow through the inside of the current plate 68, it is necessary to secure the 
channel corresponding to this flow. For this reason, in this example, by the gravity flow by the 
head of only the height of the oil level of the plating liquid Q located above the current plate 68, 
the density of the current plate 68 is set up so that the plating liquid of 1 - 5 L/min may pass 
the inside of the current plate 68. It can be prevented from the black film generated by the 
surface of the anode 54 flowing backwards the inside of the current plate 68, and arriving at the 
surface of the substrate W by this. 

[0026]The anode 54 made immersed into the plating liquid Q accommodated in the plating room 
56 when this current plate 68 plated on the surface (field to be plated) of the substrate W held 
by the substrate holder 52, It is located between the surfaces (field to be plated) of the substrate 
contacted in the plating liquid Q in the plating room 56, and a role of the temporary anode (false 
anode) is played as mentioned above by this. By thus, the thing made for the current plate 68 to 
play a role of a false anode. Even if the actual distance between electrodes a, i.e., the distance of 
the anode 54 and the surface (field to be plated) of a substrate, becomes large gradually with the 
dissolution of the anode 54 by advance of plating, The distance between electrodes b on 
appearance, i.e., the distance of the surface of the current plate 68 and the surface (field to be 
plated) of a substrate, becomes always fixed, and the homogeneity within a field of the plating 
film formed by plating of this is prevented from changing temporally. 

[0027]The current plate 68 is plate-like shape, and arranging in parallel with the substrate W is 
preferred. Thereby, while making regularity more current density [ in / very / the whole surface 
of a between ] on appearance, the plating liquid Q introduced in the plating room 56 of the plating 
tub 50 can flow smoothly along with the current plate 68. The path of a substrate becomes large, 
and in order to make the plating liquid injected from a plating liquid spray nozzle arrive at the 
center section of the plating room, even if it becomes impossible to bring the actual distance 
between electrodes close, it becomes possible by using a current plate as a false anode to make 
the apparent distance between electrodes small. 

[0028]ln this example, even if the punch plates 70 which established the hole of about 3-mm a 
large number in the upper position of the current plate 68, for example are arranged and the 
plating liquid Q flows backwards the inside of the current plate 68 by this, the black film formed 
in the surface of the anode 54 adheres to the substrate W. The punch plates 70 may be arranged 
to the downward position of the current plate 68, or may be built in a current plate, and do not 
need to provide a punching plate. 

[0029]The housing 72 which has the opening 72a in a peripheral wall by the closed-end 
cylindrical shape which carried out the opening of the substrate holder 52 caudad, It has the 
press ring 74 arranged inside this housing 72, this housing 72 is connected with the output shaft 
of the motor 76, and the press ring 74 is connected with the cylinder rod 80 of the cylinder 78 
attached downward at the housing 72. The substrate attaching part 82 of the ring shape which 
projects in an inner direction is formed in the lower end of the housing 72, and the sealant 84 of 
the ring shape in which it projects to an inner direction and a tip on top projects in the shape of 
a steeple up is attached to this substrate attaching part 82. Two or more points of contact 86 
for cathode terminals are arranged outside this sealant 84 at the way. 
[0030] Where the oil level of the plating liquid Q is lowered with this, after holding the substrate 
W by an adsorption hand etc., putting into the inside of the housing 72, laying in the upper 
surface of the sealant 84 of the substrate attaching part 82 and drawing out an adsorption hand 
from the housing 72, the press ring 74 is dropped. When the edge part of the substrate W is 
pinched on the undersurface of the sealant 84 and the press ring 74, the substrate W is held by 
this and the substrate W is moreover held, the undersurface and the sealant 84 of the substrate 
W weld by pressure, The seal of here is carried out certainly, the seed layer 7 (refer to drawing 
24 (a) a) and the point of contact 86 for cathode terminals which were provided in the surface 
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(field to be plated) of the substrate W energize simultaneously, and the seed layer 7 serves as a 
cathode. 

[0031]Next, the plating processing by this plating device is explained. First, vacuum absorption is 
canceled, after inserting in this inside the substrate W which turned the surface downward and 
carried out adsorption maintenance by a carrier robot's adsorption hand and this hand from the 
opening 72a of the housing 72 and moving an adsorption hand caudad, The substrate W is laid on 
the substrate attaching part 82 of the housing 72, and after an appropriate time, an adsorption 
hand is raised and it draws out from the housing 72. Next, the press ring 74 is dropped, the edge 
part of the substrate W is pinched on the undersurface of the substrate attaching part 82 and 
the press ring 74, and the substrate W is held. 

[0032]And make the plating liquid Q inject from the plating liquid spray nozzle 60, and the 
housing 72 and the substrate W held at it are simultaneously rotated with medium speed, When 
several seconds pass, the plating liquid Q is filled to a predetermined quantity, and also it makes 
the revolving speed of the housing 72 fall to a low speed rotary (for example, 100min" 1 ), and The 
anode 54, Between the seed layers 7 (refer to drawing 24 (a)) provided in the surface of the 
substrate W used as a cathode, a plating current is sent and electroplating is performed. 
[0033] At this time, the current plate 68 plays a role of a false anode, and plating is governed as 
mentioned above, by the current density between the seed layers 7 provided in the surface of this 
current plate (false anode) 68 and the substrate W, and by this. Even if the anode 54 dissolves 
according to advance of plating, the distance between electrodes b on appearance, i.e., the 
distance of the surface of the current plate 68 and the surface (field to be plated) of a substrate, 
becomes always fixed, and the homogeneity within a field of the plating film formed by plating 
does not change temporally. 

[0034]After ending plating, the plating liquid Q of the plating room 56 is drained, and the 
substrate W held at the housing 72 and it is exposed. In this state, the housing 72 and the 
substrate W held at it are rotated at high speed (for example, 500 - 800min" 1 ), and the liquid end 
of the plating liquid is carried out according to a centrifugal force. After the liquid end is 
completed, as the housing 72 is suitable in the predetermined direction, rotation of the housing 72 
is stopped. 

[0035]After the housing 72 stops thoroughly, the press ring 74 is raised. Next, a carrier-robot 
adsorption hand etc. are turned downward, an adsorption face is inserted in this inside from the 
opening 72a of the housing 72, and an adsorption hand is dropped even to the position in which 
an adsorption hand can adsorb a substrate. And vacuum absorption of the substrate is carried 
out by an adsorption hand, an adsorption hand is moved to the upper part of the opening 72a of 
the housing 72, and an adsorption hand and the substrate held to it are taken out from the 
opening 72a of the housing 72. 

r0036] Drawing 5 shows the plane configuration figure of the substrate processing device 
provided with the above-mentioned plating device. This substrate processing device possesses 
carrying-in / taking-out area 520 which delivers the substrate cassette which accommodated the 
semiconductor substrate, the process areas 530 which perform process treatment, and washing 
and drying area 540 which perform washing and desiccation of the semiconductor substrate after 
process treatment so that it may illustrate. Washing and the drying area 540 are arranged 
between carrying-in / taking-out area 520 and the process areas 530. The septum 521 was 
formed in carrying-in / taking-out area 520, and washing and drying area 540, and the septum 
523 is formed between washing and the drying area 540, and the process areas 530. 
[0037]The passage (not shown) for delivering a semiconductor substrate between carrying-in / 
taking-out area 520, and washing and drying area 540 was established in the septum 521, and 
the shutter 522 for opening and closing this passage is formed in it. The passage (not shown) for 
delivering a semiconductor substrate also to the septum 523 between washing and the drying 
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area 540, and the process areas 530 was provided, and the shutter 524 for opening and closing 
this passage is formed. Washing and the drying area 540, and the process areas 530 have come 
to be able to carry out air supply and exhaust uniquely. 

[0038]The substrate processing device for semiconductor substrate wiring of the above- 
mentioned composition is installed in a clean room, and the pressure of each area is >(pressure of 
carrying-in / taking-out area 520) (pressure of washing and drying area 540) > (pressure of the 
process areas 530). 

It is alike, and is set up and the pressure of carrying-in / taking-out area 520 is set up lower 
than clean room internal pressure. Keep air from flowing out of the process areas 530 into 
washing and the drying area 540, air is kept from flowing out of washing and the drying area 
540 into carrying-in / taking-out area 520 by this, and air is kept from flowing out of carrying- 
in / taking-out area 520 in a clean room further. 

[0039]The load unit 520a and the unloading unit 520b which store the substrate cassette which 
accommodated the semiconductor substrate in carrying-in / taking-out area 520 are arranged. 
Two sets each of the rinsing sections 541 and the dryer part 542 which perform processing after 
plating processing are arranged, and washing and the drying area 540 are equipped with the 
transportation part (carrier robot) 543 which conveys a semiconductor substrate. As the rinsing 
section 541, the pencil type thing and the thing of a roller-type type with sponge which sponge 
attached, for example to the front end are used here. The thing of form which carries out spin at 
high speed, dries and dries a semiconductor substrate as the dryer part 542, for example is used. 
In the process areas 530, the pretreatment tub 531 which pretreats plating of a semiconductor 
substrate, and the plating tub (plating device) 532 which performs copper plating treatment are 
arranged, and it has the transportation part (carrier robot) 533 which conveys a semiconductor 
substrate. 

[0040] Drawing 6 shows the flow of the air current in a substrate processing device. In washing 
and the drying area 540, exterior air fresher than the piping 546 is incorporated, it is pushed in 
by a fan through the high efficiency filter 544, and the circumference of the rinsing section 541 
and the dryer part 542 is supplied as a clean air of a downflow from the ceiling 540a. Most 
supplied clean airs are returned to the ceiling 540a side by the circulating piping 545 from the 
floor 540b, it is again pushed in by a fan through the high efficiency filter 544, and circulates in 
washing and the drying area 540. Some air currents are exhausted through the duct 552 from 
the inside of the rinsing section 541 and the dryer part 542. 

[0041]Though the process areas 530 call it a wet zone, particle is not allowed to adhere to a 
semiconductor substrate surface. For this reason, particle is prevented from adhering to a 
semiconductor substrate by being pushed in by a fan and passing the clean air of a downflow 
through the high efficiency filter 533 from the ceiling 530a, in the process areas 530. However, 
when it depends on the air supply and exhaust from the outside for the full flow of the clean air 
which forms a downflow, the huge amount of air supply and exhaust is needed. For this reason, 
he considers only exhaust air of the grade which maintains the interior of a room at negative 
pressure as external exhaust air [ duct / 553 ], and is trying to provide the air current of most 
downflows with the circulating current of air through the piping 534,535. 
[0042]When it is considered as a circulating current of air, since the clean air which passed the 
process areas 530 contains drug solution mist and a gas, it removes this through the scrubber 
536 and MITOSEPARETA 537,538. The exhaust air which returned to the circulation duct 534 by 
the side of the ceiling 530a by this becomes what contains neither drug solution mist nor a gas, 
is again pushed in by a fan, and it circulates through it as a clean air in the process areas 530 
through the high efficiency filter 533. A part of exhaust air which passed along the inside of the 
process areas 530 from the floor 530b is discharged outside through the duct 553, and the 
exhaust air containing drug solution mist and a gas is discharged outside through the duct 553. 
From the duct 539 of the ceiling 530a, the fresh air corresponding to such displacement is 
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supplied to the grade maintained at negative pressure in the process areas 530. 

[0043] Each pressure of carrying-in / taking-out area 520, washing and drying area 540, and the 

process areas 530 is >(pressure of carrying-in / taking-out area 520) (pressure of washing and 

drying area 540) > (pressure of the process areas 530) as mentioned above. 

It is alike and is set up. Therefore, if the shutter 522,524 (refer to drawing 5 ) is opened, the flow 

of the air between these area will flow in order of carrying-in / taking-out area 520, washing and 

drying area 540, and the process areas 530, as shown in drawing 6 . Exhaust air lets the ducts 

552 and 553 pass, and as shown in drawing 8 . it is brought together in the set exhaust duct 554. 

rOQ441 Drawing 7 is an outline view in which a substrate processing device shows an example 
arranged in a clean room. The side in which there are the cassette delivery mouth 555 of 
carrying-in / taking-out area 520 and the navigational panel 556 is exposed to the high working 
zone 558 of the air cleanliness class of the clean room divided with the bridge wall 557, and the 
other sides are stored by the low utility zone 559 of the air cleanliness class. 
[0045]As mentioned above, washing and the drying area 540 are arranged between carrying-in / 
taking-out area 520 and the process areas 530, Since the septum 521 was formed, respectively 
between carrying-in / taking-out area 520, and washing and drying area 540 and between 
washing and the drying area 540, and the process areas 530, The semiconductor substrate 
carried in in the substrate processing device for semiconductor substrate wiring through the 
cassette delivery mouth 555 in the state where it dried, from the working zone 558, Since it is 
taken out in the working zone 558 in the state where plating processing was carried out, and it 
washed and dried within the substrate processing device, The high working zone 558 of the air 
cleanliness class in a clean room is not polluted with particle, a drug solution, or penetrant 
remover mist, without particle and mist adhering to a semiconductor substrate side. 
[0046] Although the substrate processing device showed the example possessing carrying-in / 
taking-out area 520, washing and drying area 540, and the process areas 530 by drawing 5 and 
drawing 6 . The area which adjoins the inside of the process areas 530 or the process areas 530, 
and arranges a CMP device may be provided, and it may constitute so that washing and the 
drying area 540 may be arranged between the area which arranges these process areas 530 or a 
CMP device, and carrying-in / taking-out area 520. What is necessary is just the composition 
discharged in the state where the semiconductor substrate was carried in to the substrate 
processing device for semiconductor substrate wiring by dryness in short, the semiconductor 
substrate which plating processing ended was washed, and it dried. 

[0047]ln the above-mentioned example, a substrate is not limited to a semiconductor substrate 
and a substrate processing device is not limited to the wiring section which was formed on the 
substrates face as for the portion which carries out plating processing, although the plating 
device for semiconductor substrate wiring was explained to the example. Although the above- 
mentioned example explained copper plating to the example, it is not limited to copper plating. 
r0048l Drawing 9 is a figure showing the plane constitution of other substrate processing devices 
for semiconductor substrate wiring. So that it may illustrate the substrate processing device for 
semiconductor substrate wiring, A semiconductor substrate. The carrying out portion 609 which 
takes out the semiconductor substrate which the carrying in part 601 to carry in, the copper- 
plating tub 602 which performs copper plating, the rinse tank 603,604 which performs 
backwashing by water, the CMP section 605 which performs chemical machinery polish (CMP), 
the rinse tank 606,607, the dry tub 608, and wiring layer formation ended is provided, The 
substrate transporting means which transports a semiconductor substrate to these each tub and 
which is not illustrated is arranged as one device, and constitutes the substrate processing 
device for semiconductor substrate wiring. 

[0049]ln the substrate processing device of the above-mentioned arrangement configuration, by a 
substrate transporting means, the semiconductor substrate in which the wiring layer is not 
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formed is taken out from the substrate cassette 601-1 laid in the carrying in part 601, and it 
transports to the copper-plating tub 602. In this copper-plating tub 602, a copper plating layer is 
formed on the surface of the semiconductor substrate W including the wiring section which 
consists of a wiring gutter or a wiring hole (contact hole). 

[0050]lt rinses by said copper plating layer 602 by transporting the semiconductor substrate W 
which formation of the copper plating layer ended to the rinse tank 603 and the rinse tank 604 
by a substrate transporting means. Then, the semiconductor substrate W which this backwashing 
by water ended is transported to the CMP section 605 by a substrate transporting means, it 
leaves the copper plating layer formed in the wiring gutter or the wiring hole from the copper 
plating layer in this CMP section 605, and the copper plating layer on the surface of the 
semiconductor substrate W is removed. 

[0051]Then, the semiconductor substrate W which left the copper plating layer formed in the 
wiring section which consists of a wiring gutter or a wiring hole from the copper plating layer as 
mentioned above, and removal of the unnecessary copper plating layer on the surface of the 
semiconductor substrate W ended. Backwashing by water is sent and carried out to the rinse 
tank 606 and the rinse tank 607 by a substrate transporting means, and also the semiconductor 
substrate W which backwashing by water ended is dried by the dry tub 608, and the 
semiconductor substrate W which desiccation ended is stored in the substrate cassette 609-1 of 
the carrying out portion 609 as a semiconductor substrate which formation of the wiring layer 
ended. 

[0052] Drawing 10 is a figure showing the plane constitution of other substrate processing 
devices for semiconductor substrate wiring. The point that the substrate processing device 
shown in drawing 10 differs from the device shown in drawing 9 is a point which added the 
copper-plating tub 602, the lid plating tub 612 which forms a protective film in the surface of a 
copper-plating film, the CMP section 615, and the rinse tanks 613 and 614, and was constituted 
as one device including these. 

[0053] In the substrate processing device of the above-mentioned arrangement configuration, a 
copper plating layer is formed on the surface of the semiconductor substrate W including the 
wiring section which consists of a wiring gutter or a wiring hole (contact hole). Then, it leaves 
the copper plating layer formed in the wiring gutter or the wiring hole from the copper plating 
layer in the CMP section 605, and the copper plating layer on the surface of the semiconductor 
substrate W is removed. 

[0054] Then, the semiconductor substrate W which left the copper plating layer formed in the 
wiring section which consists of a wiring gutter or a wiring hole from the copper plating layer as 
mentioned above, and removed the copper plating layer on the surface of the semiconductor 
substrate W is transported to the rinse tank 610, and backwashing by water is carried out here. 
Then, pretreatment for performing lid plating mentioned later by the pretreatment tub 61 1 is 
performed. The semiconductor substrate W which this pretreatment ended is transported to the 
lid plating tub 612, and a protective film is formed on the copper plating layer formed in the 
wiring section by the lid plating tub 612. As this protective film, a nickel-B nonelectrolytic plating 
tub is used, for example. After forming a protective film, backwashing by water of the 
semiconductor substrate W is carried out with the rinse tank 606,607, and also it is made to dry 
by the dry tub 608. And after grinding and carrying out flattening of the upper part of the 
protective film formed on the copper plating layer in the CMP section 615 and carrying out 
backwashing by water with the rinse tank 613,614, it is made to dry by the dry tub 608, and the 
semiconductor substrate W is stored in the substrate cassette 609-1 of the carrying out portion 
609. 

[0055] Drawing 11 is a figure showing the planar structure of other substrate processing devices 
for semiconductor substrate wiring. This substrate processing device arranges the robot 616 in 
the center so that it may illustrate, The copper-plating tub 602 which carries out copper plating 
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to the range which the robot arm 616-1 of the circumference reaches, the rinse tank 603, the 
rinse tank 604, the CMP section 605, the lid plating tub 612, the dry tub 608, and the load unload 
part 617 are arranged, and it constitutes as one device. The load unload part 617 is adjoined and 
the carrying in part 601 and the carrying out portion 609 of the semiconductor substrate are 
arranged. 

[0056]ln the substrate processing device for semiconductor substrate wiring of the above- 
mentioned composition, the semiconductor substrate with which wiring plating cannot be 
managed from the carrying in part 601 of the semiconductor substrate is transported to the load 
unload part 617, The robot arm 616-1 receives this semiconductor substrate, it transports to the 
copper-plating tub 602, and a copper plating layer is formed on the surface of a semiconductor 
substrate including the wiring section which consists of a wiring gutter or a wiring hole by this 
plating tub. The semiconductor substrate in which this copper plating layer was formed is 
transported to the CMP section 605 by the robot arm 616-1, it leaves the copper plating layer 
formed in the wiring section which consists of a wiring gutter or a wiring hole from a copper 
plating layer in this CMP section 605, and the excessive copper plating layer on the surface of 
the semiconductor substrate W is removed. 

[0057] After rinsing treatment of the semiconductor substrate from which the copper plating 
layer with the excessive surface was removed is transported and carried out to the rinse tank 
604 by the robot arm 616-1, it is transported to the pretreatment tub 611 and pretreatment 
before covering plating is performed by this pretreatment tub 611. By the robot arm 616-1, the 
semiconductor substrate which this pretreatment ended is transported to the covering plating 
bath 612, it is this covering plating bath 612, and is formed in the wiring section which consists 
of a wiring gutter or a wiring hole, and forms a protective film on a copper plating layer. The 
semiconductor substrate in which the protective film was formed is transported to the load 
unload part 617, after being transported to the dry tub 608 after it is transported to the rinse 
tank 604 and rinsing treatment is carried out by the robot arm 616-1 here, and drying.The 
semiconductor substrate which this wiring plating ended is transported to the carrying out 
portion 609. 

r00581 Drawing 12 is a figure showing the plane constitution of other semiconductor substrate 
processing units. This semiconductor substrate processing unit, The load unload part 701, the 
copper-plating unit 702, the 1st robot 703, the 3rd soaping machine 704, the reversal machine 
705, the reversal machine 706, the 2nd soaping machine 707, the 2nd robot 708, the 1st soaping 
machine 709, the 1st polishing device 710, and the 2nd polishing device 711. It is the arranged 
composition. Near the 1st robot 703, the order [ plating ] thickness measurement machine 712 
which measures the thickness before and behind plating, and the dryness thickness measurement 
machine 713 which is after polish and measures the thickness of the semiconductor substrate W 
of dryness are arranged. 

[0059]The 1st polishing device (grinding unit) 710 possesses the polishing table 710-1, the top 
ring 710-2, the top ring head 710-3, the thickness measurement machine 710-4, and the pusher 

710- 5. The 2nd polishing device (grinding unit) 711 possesses the polishing table 711-1, the top 
ring 711-2, the top ring head 711-3, the thickness measurement machine 711-4, and the pusher 

711- 5. 

[0060] The cassette 701-1 which accommodated the semiconductor substrate W by which the 
contact hole and the slot for wiring were formed and the seed layer was formed on it is laid in 
the load port of the load unload part 701. The 1st robot 703 takes out the semiconductor 
substrate W from the cassette 701-1, carries it in to the copper-plating unit 702, and forms a 
copper-plating film. The thickness of a seed layer is then measured with the thickness 
measurement machine 712 before and after plating. Membrane formation of a copper-plating film 
performs hydrophilic processing of the surface of the semiconductor substrate W first, and forms 
by performing copper plating after that. The copper-plating unit 702 performs rinse or washing 
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after formation of a copper-plating film. It may dry, as long as time has a margin. 
[0061]When the semiconductor substrate W is taken out from the copper-plating unit 702 by the 
1st robot 703, the thickness of a copper-plating film is measured with the thickness 
measurement machine 712 before and after plating. The measurement result is recorded on a 
recorder (not shown) as record data of a semiconductor substrate, and, moreover, is used also 
for the judgment of the abnormalities of the copper-plating unit 702. After thickness 
measurement, the 1st robot 703 passes the semiconductor substrate W to the reversal machine 
705, and makes it reversed with this reversal machine 705 (the field in which the copper-plating 
film was formed turns down). There are a series mode and a parallel mode in polish by the 1st 
polishing device 710 and the 2nd polishing device 71 1. Hereafter, polish of a series mode is 
explained. 

[0062]Series mode polish is polish which performs primary polish with the polishing device 710, 
and performs secondary polish with the polishing device 711. The semiconductor substrate W on 
the reversal machine 705 is taken up by the 2nd robot 708, and the semiconductor substrate W 
is carried on the pusher 710-5 of the polishing device 710. The top ring 710-2 adsorbs this 
semiconductor substrate W on the pusher 710-5, carries out the contact press of the copper- 
plating film formation side of the semiconductor substrate W, and performs primary polish to the 
polished surface of the polishing table 710-1. In this primary polish, a copper-plating film is 
ground fundamentally. The polished surface of the polishing table 710-1 fixes or impregnated with 
foaming polyurethane like IC1000, or an abrasive grain, and is constituted. A copper-plating film 
is ground by the relative motion of this polished surface and the semiconductor substrate W. 
[0063]The semiconductor substrate W is returned on the pusher 710-5 by the top ring 710-2 
after the grinding completion of a copper-plating film. The 2nd robot 708 takes up this 
semiconductor substrate W, and puts it into the 1st soaping machine 709. And it may be made 
hard to attach. [ injecting a drug solution at the surface and the rear face of the semiconductor 
substrate W on the pusher 710-5 at this time, and removing particle ] 
[0064] In the 1st soaping machine 709, the semiconductor substrate W is taken up by the 2nd 
robot 708 after the end of washing, and the semiconductor substrate W is carried on the pusher 
711-5 of the 2nd polishing device 711. The semiconductor substrate W on the pusher 711-5 is 
adsorbed by the top ring 711-2, the contact press of the field in which the barrier layer of this 
semiconductor substrate W was formed is carried out at the polished surface of the polishing 
table 711-1, and secondary polish is performed. A barrier layer is ground in this secondary polish. 
However, there is also a case where the copper film which remained by the above-mentioned 
primary polish, and an oxide film are also ground. 

[0065]The polished surface of the polishing table 711-1 fixes or impregnated with foaming 
polyurethane like IC1000, or an abrasive grain, is constituted, and is ground by the relative 
motion of this polished surface and the semiconductor substrate W. Silica, alumina, Seria, etc. are 
used for an abrasive grain or a slurry at this time. A drug solution is adjusted with a membrane 
type to grind. 

[0066] The thickness of a barrier layer is measured using an optical thickness measurement 
machine, and detection of the terminal point of secondary polish is performed by surface 
detection of the insulator layer which consists of that thickness was set to 0, or Si0 2 . As the 

thickness measurement machine 711-4 formed near the polishing table 711-1, using a thickness 
measurement machine with an image processing function, an oxide film is measured and it is 
judged whether it can leave as processing record of the semiconductor substrate W, or the 
semiconductor substrate W which secondary polish ended can be transported to the following 
process. When it regrinds when a secondary polishing end point is not arrived at, or it is ground 
exceeding default value by a certain abnormalities, a semiconductor substrate processing unit is 
stopped so that inferior goods may not be increased and the next polish may not be performed. 
[0067]Even the pusher 711-5 moves the semiconductor substrate W by the top ring 711-2 after 
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secondary grinding completion. The semiconductor substrate W on the pusher 711-5 is taken up 
by the 2nd robot 708. It may be made hard to inject a drug solution at the surface and the rear 
face of the semiconductor substrate W on the pusher 711-5, and to remove particle at this time, 
or to attach. 

[0068]The 2nd robot 708 washes by carrying in the semiconductor substrate W to the 2nd 
soaping machine 707. The composition of the 2nd soaping machine 707 is also the same 
composition as the 1st soaping machine 709. Cleaning by scrubbing of the surface of the 
semiconductor substrate W is mainly carried out to pure water by a PVA sponge roll using the 
penetrant remover which added the surface-active agent, the chelating agent, and the pH adjuster 
for particle removal. If the copper which blew off and has diffused strong drug solutions, such as 
DHF, is etched into the rear face of the semiconductor substrate W from a nozzle or there is no 
problem of diffusion in it, cleaning by scrubbing by a PVA sponge roll will be carried out using the 
same drug solution as the surface. 

[0069]The semiconductor substrate W is taken up by the 2nd robot 708 after the end of the 
above-mentioned washing, and it moves to the reversal machine 706, and is made reversed with 
this reversal machine 706. The reversed this semiconductor substrate W is taken up by the 1st 
robot 703, and it puts into the 3rd soaping machine 704. In the 3rd soaping machine 704, the 
megasonic water excited by the surface of the semiconductor substrate W by supersonic 
vibration is injected and washed. Publicly known pencil type sponge may wash the surface of the 
semiconductor substrate W using the penetrant remover which added the surface-active agent, 
the chelating agent, and the pH adjuster to pure water then. Then, the semiconductor substrate W 
is dried by spin drying. When thickness is measured with the thickness measurement machine 
711-4 formed near the polishing table 711-1 as mentioned above, it accommodates in the 
cassette laid in the unloading port of the load unload part 701 as it is. 
r00701 Drawing 13 is a figure showing the plane constitution of other semiconductor substrate 
processing units. A different point from the semiconductor substrate processing unit shown in 
drawing 12 of this semiconductor substrate processing unit is a point of having formed the lid 
plating unit 750 instead of the copper-plating unit 702 shown in drawing 12 . The cassette 701-1 
which accommodated the semiconductor substrate W in which the copper film was formed is laid 
in the load unload part 701. The semiconductor substrate W is taken out from the cassette 701- 
1, it is conveyed by the 1st polishing device 710 or the 2nd polishing device 71 1, and the surface 
of a copper film is ground here. The semiconductor substrate W is conveyed and washed by the 
1st soaping machine 709 after this grinding completion. 

[0071] A copper-plating film is prevented from the semiconductor substrate W washed with the 
1st soaping machine 709 being conveyed by the lid plating unit 750, and a protective film being 
formed in the surface of a copper-plating film here, and oxidizing in the atmosphere by this. By 
the 2nd robot 708, the semiconductor substrate W which performed lid plating is conveyed by the 
2nd soaping machine 707 from the lid plating unit 750, and is washed by pure water or deionized 
water here. The semiconductor substrate W after this washing is returned to the cassette 701-1 
laid in the load unload part 701. 

r00721 Drawing 14 is a figure showing the plane constitution of the semiconductor substrate 
processing unit of further others. A different point from the semiconductor substrate processing 
unit shown in drawing 13 of this semiconductor substrate processing unit is a point of having 
formed the annealing unit 751 instead of the 1st soaping machine 709 shown in drawing 13 . The 
semiconductor substrate W which was ground with the 1st polishing device 710 or the 2nd 
polishing device 71 1 as mentioned above, and was washed with the 2nd soaping machine 707 is 
conveyed by the lid plating unit 750, and lid plating is performed to the surface of a copper- 
plating film here. By the 1st robot 703, from the lid plating unit 750, the semiconductor substrate 
W to which this lid plating was performed is conveyed by the 3rd soaping machine 704, and is 
washed here. 
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[0073] The semiconductor substrate W washed with the 1st soaping machine 709 is conveyed by 
the annealing unit 751, and is annealed here. A copper-plating film is alloyed by this and the 
electron migration tolerance of a copper-plating film improves by it. The semiconductor substrate 
W to which annealing was given is conveyed by the 2nd soaping machine 707 from the annealing 
unit 751, and is washed by pure water or deionized water here. The semiconductor substrate W 
after this washing is returned to the cassette 701-1 laid in the load unload part 701. 
[0074] Drawing 15 is a figure showing other plane configuration composition of a substrate 
processing device. In drawing 15 . the portion which attached drawing 12 and identical codes 
shows a same or considerable portion. This substrate polish device approaches the 1st polishing 
device 710 and the 2nd polishing device 711, and arranges the pusher indexer 725, The substrate 
mounting bases 721 and 722 are arranged near the 3rd soaping machine 704 and the copper- 
plating unit 702, respectively, The robot 723 has been arranged near the 1st soaping machine 
709 and the 3rd soaping machine 704, and the robot 724 has been arranged near the 2nd soaping 
machine 707 and the copper-plating unit 702, and also the dryness thickness measurement 
machine 713 is arranged near the load unload part 701 and the 1st robot 703. 
[0075]ln the substrate processing device of the above-mentioned composition, the 1st robot 703, 
After taking out the semiconductor substrate W from the cassette 701-1 currently laid in the 
load port of the load unload part 701 and measuring the thickness of a barrier layer and a seed 
layer with the dryness thickness measurement machine 713, this semiconductor substrate W is 
put on the substrate mounting base 721. When the dryness thickness measurement machine 713 
is formed in the hand of the 1st robot 703, it measures thickness there and puts on the 
substrate mounting base 721. The semiconductor substrate W on the substrate mounting base 
721 is transported to the copper-plating unit 702 by the 2nd robot 723, and a copper-plating film 
is formed. The thickness of a copper-plating film is measured with the thickness measurement 
machine 712 before and after plating after membrane formation of a copper-plating film. Then, 
the semiconductor substrate W is transported to the pusher indexer 725, and the 2nd robot 723 
carries it. 

[0076] [Series mode] In a series mode, the semiconductor substrate W on the pusher indexer 725 
is adsorbed, and it transports to the polishing table 710-1, and the top ring head 710-2 presses 
this semiconductor substrate W to the polished surface on the polishing table 710-1, and grinds 
to it. Terminal point detection of polish is performed by the same method as the above, and the 
semiconductor substrate W after grinding completion is transported and carried in the pusher 
indexer 725 by the top ring head 710-2. The semiconductor substrate W is taken out by the 2nd 
robot 723, and it carries in, washes and carries [ transport and ] in the 1st soaping machine 709 
in the pusher indexer 725 continuously. 

[0077]The semiconductor substrate W on the pusher indexer 725 is adsorbed, and it transports 
to the polishing table 711-1, and the top ring head 711-2 presses this semiconductor substrate W 
to the polished surface, and grinds to it. Terminal point detection of polish is performed by the 
same method as the above, and the semiconductor substrate W after grinding completion is 
transported and carried in the pusher indexer 725 by the top ring head 711-2. After taking up the 
semiconductor substrate W and measuring thickness with the thickness measurement machine 
726, the 3rd robot 724 is carried in to the 2nd soaping machine 707, and is washed. Then, it 
carries in to the 3rd soaping machine 704, after washing here, it dries by spin-dry, and the 
semiconductor substrate W is taken up by the 3rd robot 724 after that, and it carries on the 
substrate mounting base 722. 

[0078] [Parallel mode] In a parallel mode, the top ring head 710-2 or 71 1-2 adsorbs the 
semiconductor substrate W on the pusher indexer 725, It transports to the polishing table 710-1 
or 711-1, and this semiconductor substrate W is pressed to the polished surface on the polishing 
table 710-1 or 711-1, and it grinds to it, respectively. After measuring thickness, the 
semiconductor substrate W is taken up by the 3rd robot 724, and it carries on the substrate 
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mounting base 722. After the 1st robot 703 transports the semiconductor substrate W on the 
substrate mounting base 722 to the dryness thickness measurement machine 713 and measures 
thickness, it is returned to the cassette 701-1 of the load unload part 701. 
r00791 Drawing 16 is a figure showing other plane configuration composition of a substrate 
processing device. It is a substrate processing device which forms and grinds a seed layer and a 
copper-plating film in this substrate processing device to the semiconductor substrate W in which 
the seed layer is not formed, and forms circuit wiring. This substrate polish device approaches 
the 1st polishing device 710 and the 2nd polishing device 711, and arranges the pusher indexer 
725, The substrate mounting bases 721 and 722 are arranged near the 2nd soaping machine 707 
and the seed layer forming unit 727, respectively, The seed layer forming unit 727 and the 
copper-plating unit 702 were approached, the robot 723 has been arranged, and the robot 724 
has been arranged near the 1st soaping machine 709 and the 2nd soaping machine 707, and also 
the dry membrane thickness measuring apparatus 713 is arranged near the load unload part 701 
and the 1st robot 703. 

[0080] The semiconductor substrate W in which the barrier layer is formed is taken out from the 
cassette 701-1 currently laid in the load port of the load unload part 701 by the 1st robot 703, 
and it puts on the substrate mounting base 721. Next, the 2nd robot 723 conveys the 
semiconductor substrate W to the seed layer forming unit 727, and forms a seed layer. 
Nonelectrolytic plating performs membrane formation of this seed layer. The 2nd robot 723 
measures the thickness of a seed layer for the semiconductor substrate in which the seed layer 
was formed with the thickness measurement machine 712 before and after plating. It carries in 
to the copper-plating unit 702 after thickness measurement, and a copper-plating film is formed. 
[0081] The thickness is measured after forming a copper-plating film, and it transports to the 
pusher indexer 725. The top ring 710-2 or 71 1-2 adsorbs the semiconductor substrate W on the 
pusher indexer 725, is transported to the polishing table 710-1 or 71 1-1, and is ground. After 
polish, the top ring 710-2 or 711-2 transports the semiconductor substrate W to the thickness 
measurement machine 710-4 or 711-4, measures thickness, and transports and puts it on the 
pusher indexer 725. 

[0082]Next, the 3rd robot 724 takes up the semiconductor substrate W from the pusher indexer 
725, and carries it in to the 1st soaping machine 709. The semiconductor substrate which the 3rd 
robot 724 took up the semiconductor substrate W washed from the 1st soaping machine 709, 
carried it in to the 2nd soaping machine 707, was washed, and was dried is laid on the substrate 
mounting base 722. Next, the 1st robot 703 takes up the semiconductor substrate W, measures 
thickness with the dryness thickness measurement machine 713, and stores it to the cassette 
701-1 currently laid in the unloading port of the load unload part 701. 
[0083] Also in the substrate processing device shown in drawing 16 . on the semiconductor 
substrate W in which the contact hole or slot on the circuit pattern was formed, a barrier layer, a 
seed layer, and a copper-plating film can be formed and ground, and circuit wiring can be formed. 
The cassette 701-1 which accommodated the semiconductor substrate W before barrier layer 
formation is laid in the load port of the load unload part 701. And from the cassette 701-1 
currently laid in the load port of the load unload part 701 by the 1st robot 703, the 
semiconductor substrate W is taken out and it puts on the substrate mounting base 721. Next, 
the 2nd robot 723 conveys the semiconductor substrate W to the seed layer forming unit 727, 
and forms a barrier layer and a seed layer. Nonelectrolytic plating performs membrane formation 
of this barrier layer and a seed layer. The 2nd robot 723 measures the thickness of the barrier 
layer formed in the semiconductor substrate W with the thickness measurement machine 712 
before and after plating, and a seed layer. It carries in to the copper-plating unit 702 after 
thickness measurement, and a copper-plating film is formed. 

r0084l Drawing 17 is a figure showing other plane configuration composition of a substrate 
processing device. This substrate processing device, The barrier layer forming unit 811, the seed 
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layer forming unit 812, the plating unit 813, the annealing unit 814, the 1st washing unit 815, a 
bevel and a rear-face washing unit 816, the lid plating unit 817, the 2nd washing unit 818, the 
1st aligner and film thickness gage 841, The 2nd aligner and film thickness gage 842, the 1st 
substrate reversal machine 843, the 2nd substrate reversal machine 844, the substrate 
temporary placing stand 845, the 3rd film thickness gage 846, the load unload part 820, the 1st 
polishing device 821, the 2nd polishing device 822, the 1st robot 831, the 2nd robot 832, It is the 
composition which has arranged the 3rd robot 833 and the 4th robot 834. The film thickness 
gage 841,842,846 is a unit, and since the same size as the frontage size of other units (units, 
such as plating, washing, and annealing) is chosen, it can be replaced freely. In this example, a 
non-electrolytic copper plating device can be used for unelectrolyzed Ru plating device and the 
seed layer forming unit 812, and, as for the plating unit 813, an electrolysis plating device can be 
used for the barrier layer forming unit 811. 

r0085] Drawing 18 is a flow chart which shows the flow of each process within this substrate 
processing device. Each process within this device is explained according to this flow chart. First, 
the semiconductor substrate taken out from the cassette 820a laid in the load unloading unit 820 
by the 1st robot 831 turns a field to be plated up into the 1st aligner and thickness measurement 
unit 841, and is arranged. Here, in order to define the reference point of the position which 
performs thickness measurement, after performing notch alignment for thickness measurement, 
the thickness data of the semiconductor substrate before copper film formation is obtained. 
[0086]Next, a semiconductor substrate is conveyed by the 1st robot 831 to the barrier layer 
forming unit 811. This barrier layer forming unit 81 1 is a device which forms a barrier layer on a 
semiconductor substrate with unelectrolyzed Ru plating, and forms Ru as a copper diffusion 
preventing film to the interlayer insulation film (for example, Si0 2 ) of a semiconductor device. 

The semiconductor substrate paid out through washing and a drying process is conveyed by the 
1st aligner and thickness measurement unit 841 with the 1st robot 831, and has the thickness of 
a semiconductor substrate, i.e., the thickness of a barrier layer, measured. 
[0087]The semiconductor substrate by which thickness measurement was carried out is carried 
in to the seed layer forming unit 812 by the 2nd robot 832, and a seed layer is formed by non- 
electrolytic copper plating on said barrier layer. Before the semiconductor substrate paid out 
through washing and a drying process is conveyed with the 2nd robot 832 by the plating unit 
813 which is an impregnating plating unit, in order to define a notch position, it is conveyed by 
the 2nd aligner and film thickness gage 842, and aligns the notch for copper plating. Here, the 
thickness of the semiconductor substrate before copper film formation may be re-measured if 
needed. 

[0088] The semiconductor substrate which notch alignment completed is conveyed by the 3rd 
robot 833 to the plating unit 813, and copper plating is given. The semiconductor substrate paid 
out through washing and a drying process is conveyed to a bevel and the rear-face washing unit 
816, in order for the 3rd robot 833 to remove the copper film (seed layer) which does not need a 
semiconductor substrate end. In a bevel and the rear-face washing unit 816, while etching a bevel 
in time set up beforehand, drug solutions, such as fluoric acid, wash copper adhering to a 
semiconductor substrate rear face. Before conveying to a bevel and the rear-face washing unit 
816 at this time, thickness measurement of a semiconductor substrate is carried out with the 
2nd aligner and film thickness gage 842, the value of the copper film thickness formed by plating 
is obtained, and it may etch by changing the etching time of a bevel arbitrarily by that result. The 
field etched by bevel etching is an edge part of a substrate, and is a field which is not eventually 
used as a chip even if the field in which a circuit is not formed, or the circuit is formed. A bevel 
portion is contained in this field. 

[0089] The semiconductor substrate paid out through washing and a drying process with the 
bevel and the rear-face washing unit 816, After being conveyed by the substrate reversal 
machine 843 by the 3rd robot 833, being reversed with this substrate reversal machine 843 and 
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turning a field to be plated caudad, in order to stabilize a wiring section with the 4th robot 834, it 
is supplied to the annealing unit 814. The thickness of a copper film which carried in to the 2nd 
aligner and thickness measurement unit 842 before annealing treatment and/or after processing, 
and was formed in the semiconductor substrate is measured. Then, a semiconductor substrate is 
carried in to the 1st polishing device 821 by the 4th robot 834, and performs polish of the copper 
layer of a semiconductor substrate, and a seed layer. 

[0090]Under the present circumstances, bonded abrasive can also be used, in order that abrasive 
grains may prevent dishing and may take out surface flatness, although a desired thing is used. 
After the end of the 1st polishing, a semiconductor substrate is conveyed by the 1st washing 
unit 815 with the 4th robot 834, and is washed. It is cleaning by scrubbing washed while passing 
pure water or deionized water, this washing arranging the roll which has the almost same length 
as a semiconductor substrate diameter at the surface and the rear face of a semiconductor 
substrate, and rotating a semiconductor substrate and a roll. 

[0091]A semiconductor substrate is carried in to the 2nd polishing device 822 by the 4th robot 
834 after the 1st end of washing, and the barrier layer on a semiconductor substrate is ground. 
Under the present circumstances, bonded abrasive can also be used, in order that abrasive grains 
may prevent dishing and may take out surface flatness, although a desired thing is used. Cleaning 
by scrubbing of the semiconductor substrate is again conveyed and carried out to the 1st 
washing unit 815 by the 4th robot 834 after the end of the 2nd polishing. After the end of 
washing, it is conveyed by the 2nd substrate reversal machine 844 with the 4th robot 834, it is 
reversed, and the semiconductor substrate can turn a field to be plated up, and also is put on the 
substrate temporary placing stand 845 by the 3rd robot 833. 

[0092] A semiconductor substrate is conveyed by the lid plating unit 817 from the substrate 
temporary placing stand 845 with the 2nd robot 832, and performs nickel boron plating on a 
copper surface for the purpose of antioxidizing by the copper atmosphere. The semiconductor 
substrate to which lid plating was performed is carried in to the 3rd film thickness gage 846 
from the lid plating unit 817 by the 2nd robot 832, and copper film thickness is measured. Then, 
a semiconductor substrate is carried in to the 2nd washing unit 818 by the 1st robot 831, and is 
washed by pure water or deionized water. The semiconductor substrate which washing ended is 
returned in the cassette 820a laid in the load unload part 820 by the stand 1 robot 831. The 
aligner and film thickness gage 841 and the aligner and film thickness gage 842 perform 
positioning of a substrate notch portion, and measurement of thickness. 
[0093] Edge (bevel) copper etching and rear-face washing can be performed simultaneously, and a 
bevel and the rear-face washing unit 816 can suppress growth of the natural oxidation film of 
copper of the circuit formation part of a substrate face. The schematic diagram of a bevel and 
the rear-face washing unit 816 is shown in drawing 19 . As shown in drawing 19 . a bevel and the 
rear-face washing unit 816 are provided with the following. 

The substrate attaching part 922 which holds the substrate W horizontally by the spin chuck 921 
and to which it is located in the inside of the raintight cover 920 of closed-end cylindrical shape, 
and a high velocity revolution is carried out at two or more places which met the circumferencial 
direction of the edge part by face up. 

The center nozzle 924 by the side of the surface of the substrate W held by this substrate 
attaching part 922 arranged mostly in the center-section upper part. 
The edge nozzle 926 arranged above the edge part of the substrate W. 
The center nozzle 924 and the edge nozzle 926 are arranged downward, respectively, the rear- 
face side of the substrate W - it is mostly located down the center section and the back nozzle 
928 is arranged upward. Said edge nozzle 926 is constituted in the diametral direction and height 
direction of the substrate W, enabling free movement. 

[0094] Positioning arbitrary from the peripheral end face of a substrate to the direction of the 
central part is attained, and the moving width L of this edge nozzle 926 inputs a preset value 
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according to a size, the purpose, etc. of using the substrate W. Usually, edge cut width C is set 
up in 2 to 5 mm, and if it is more than the number of rotations from which the amount of 
surroundings lumps of the liquid from a rear face to the surface does not become a problem, the 
copper film in the set-up cut width C is removable. 

[0095] Next, the cleaning method by this washing station is explained. First, one is made to carry 
out horizontal rotation of the semiconductor substrate W to the substrate attaching part 922, 
where a substrate is horizontally held by the substrate attaching part 922 via the spin chuck 
921. In this state, an acid solution is supplied to the center section by the side of the surface of 
the substrate W from the center nozzle 924. As this acid solution, what is necessary is just acid 
of a non-oxidizing quality, and fluoric acid, chloride, sulfuric acid, citrate, oxalic acid, etc. are 
used. On the other hand, an oxidizer solution is supplied to the edge part of the substrate W 
continuously or intermittently from the edge nozzle 926. Those combination is used, using sodium 
hypochlorite ozone water, hydrogen peroxide solution, nitric acid water, or water etc. as this 
oxidizer solution. 

[0096] Thereby, in the field of edge cut width C of the edge part of the semiconductor substrate 
W, the copper film formed in the upper surface and the end face oxidizes quickly with an oxidizer 
solution, and dissolution removal is etched and carried out with the acid solution which is 
simultaneously supplied from the center nozzle 924 and spreads in the entire surface of a 
substrate. Thus, compared with supplying those mixed water from a nozzle beforehand, a steep 
etching profile can be obtained by mixing an acid solution and an oxidizer solution in a substrate 
edge part. A copper etching rate is determined by the concentration of them at this time.When 
the copper natural oxidation film is formed in the circuit formation part of the surface of a 
substrate, with the acid solution which spreads covering the entire surface of a substrate with 
rotation of a substrate, this natural oxidation thing is removed promptly and does not grow. 
After suspending supply of the acid solution from the center nozzle 924, by suspending supply of 
the oxidizer solution from the edge nozzle 926, the silicon exposed to the surface can be oxidized 
and adhesion of copper can be controlled. 

[0097]On the other hand, an oxidizer solution and a silicon oxide etching agent are supplied to 
the rear-face center section of the substrate simultaneous or by turns from the back nozzle 928. 
It can oxidize with an oxidizer solution the whole silicon of a substrate, and the copper etc. which 
have adhered to the rear-face side of the semiconductor substrate W in metallic shapes by this 
can be etched and removed by a silicon oxide etching agent. It is desirable when the direction 
made into the same thing as the oxidizer solution supplied to the surface as this oxidizer solution 
lessens the kind of medicine. The kind of medicine can be lessened, if fluoric acid can be used and 
the acid solution by the side of the surface of a substrate also uses fluoric acid as a silicon oxide 
etching agent. By this, if oxidizer supply is suspended previously, a canal side will be acquired, if 
an etching agent solution is suspended previously, a saturation side (hydrophilic side) will be 
acquired, and it can also adjust to the rear face according to a demand of a subsequent process. 
[0098]Thus, an acid solution, i.e., an etching reagent, is supplied to a substrate, after removing 
the metal ion which remains on the surface of the substrate W, pure water is supplied, pure 
water substitution is performed, an etching reagent is removed, and spin drying is performed 
after that. Thus, removal of the copper film in edge cut width C of the edge part of a 
semiconductor substrate surface and copper contamination removal on the back can be 
performed simultaneously, and, for example, this processing can be made to complete within 80 
seconds. Although it is possible to set the edge cut width of edge as arbitration (2 mm - 5 mm), 
it does not depend on cut width for the time which etching takes. 

[0099]Before the CMP process after plating, performing annealing treatment shows a good effect 
to next CMP treatment or the electrical property of wiring. When the surface of wide wiring 
(several micrometer unit) was observed without annealing after CMP treatment, many defects 
like a micro void were seen, and the electrical resistance of the whole wiring was made to 
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increase, but the increase in this electrical resistance has improved by performing annealing. 
When you have no annealing, to thin wiring, it is possible from a void not having been seen that 
the degree of grain growth is concerned. That is, in process of the grain growth accompanying 
[ although grain growth does not happen easily in thin wiring ] annealing treatment in connection 
with grain growth by wide wiring, The guess that the dent for micro voids arose in the wiring 
upper part by moving upwards can be performed detailed pore overly concentrating in like [ SEM 
(scanning electron microscope) in a plating film is not visible, either ]. As for addition (2% or less) 
and temperature, as for the atmosphere of gas, as an annealing condition of an annealing unit, 
the above-mentioned effect was acquired in 1 to 5 minutes at about 300-400 ** in hydrogen. 
roiOOI Drawing 22 and drawing 23 show the annealing unit 814. This annealing unit 814 is 
located in the inside of the chamber 1002 which has the gate 1000 take the semiconductor 
substrate W in and out of which, The hot plate 1004 which heats the semiconductor substrate W, 
for example at 400 **, and the cool plates 1006 which pour cooling water, for example and cool 
the semiconductor substrate W are arranged up and down. The inside of the cool plates 1006 is 
penetrated, it extends in a sliding direction, and two or more rise-and-fall pins 1008 which carry 
out installation maintenance of the semiconductor substrate W are arranged at the upper bed, 
enabling free rise and fall. The gas introducing pipe 1010 which introduces the gas for 
antioxidizing between the semiconductor substrate W and the hot plate 1008 at the time of 
annealing, It is introduced from this gas introducing pipe 1010, and is arranged at the position 
against which the gas exhaust pipes 1012 which exhaust the gas which flowed between the 
semiconductor substrate W and the hot plate 1004 stand face to face mutually on both sides of 
the hot plate 1004. . tj t 

[0101]N 2 gas by which the gas introducing pipe 1010 flows into an inside through the inside of 

N 2 gas introducing path 1016 which has the filter 1014a, It is connected to the mixed gas 

introducing path 1022 through which the gas which mixed H 2 gas which flows into an inside 

through the inside of H 2 gas introducing path 1018 which has the filter 1014b with the mixer 

1020, and was mixed with this mixer 1020 flows. 

[0102]This holds the semiconductor substrate W carried in to the inside of the chamber 1002 
through the gate 1000 by the rise-and-fall pin 1008, The distance of the semiconductor substrate 
W and the hot plate 1004 which held the rise-and-fall pin 1008 by this rise-and-fall pin 1008 
makes it go up until it is set to about 0.1-1.0 mm, for example. In this state, via the hot plate 
1004, the semiconductor substrate W is heated so that it may become 400 **, for example, the 
gas for antioxidizing is simultaneously introduced from the gas introducing pipe 1010, between 
the semiconductor substrate W and the hot plates 1004 is passed, and it exhausts from the gas 
exhaust pipes 1012. By this, the semiconductor substrate W is annealed preventing oxidation, 
this annealing is continued tens of seconds - about 60 seconds, for example, and annealing is 
ended. As for the cooking temperature of a substrate, 100-600 ** is chosen. 
[0103]The distance of the semiconductor substrate W and the cool plates 1006 which held the 
rise-and-fall pin 1008 by this rise-and-fall pin 1008 makes it descend after the end of annealing 
until it is set to about 0-0.5 mm, for example. In this state, by introducing cooling water in the 
cool plates 1006, a semiconductor substrate is cooled about 10 to 60 seconds, for example, and 
the semiconductor substrate after this end of cooling is conveyed to a next process until the 
temperature of the semiconductor substrate W will be 100 ** or less. Although he is trying to 
pass the mixed gas which mixed N 2 gas and H 2 gas of several percent as gas for antioxidizing in 

this example, it may be made to pass only N 2 gas. 

r01 041 Drawing 20 is an outline lineblock diagram of electroless plating equipment. As shown in 
drawing 20 . this electroless plating equipment, The holding mechanism 91 1 which holds the 
semiconductor substrate W which is a member to be plated on the upper surface, It has the 
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showerhead 941 which supplies plating liquid to the field of the semiconductor substrate W by 
which the seal was carried out in the edge part by the weir member 931 which carries out the 
seal of this edge part in contact with the edge part of the field (upper surface) of the 
semiconductor substrate W held at the holding mechanism 911 to be plated, and the weir member 
931 to be plated. Electroless plating equipment is provided with the following. 
The cleaning liquid supplying means 951 which is furthermore installed near the upper part 
periphery of the holding mechanism 911, and supplies a penetrant remover to the field of the 
semiconductor substrate W to be plated. 

The recovery container 961 which collects the penetrant removers (plating waste fluid) etc. which 
were discharged. 

The plating liquid recovery nozzle 965 which attracts and collects the plating liquid held on the 
semiconductor substrate W. 

The motor M which rotates said holding mechanism 911. 
Hereafter, each member is explained. 

[0105]The holding mechanism 911 has formed the board mounting part 913 which lays and holds 
the semiconductor substrate W on the upper surface. This board mounting part 913 is 
constituted so that the semiconductor substrate W may be laid and it may fix, and it is installing 
the vacuum absorption mechanism which specifically carries out vacuum absorption of the 
semiconductor substrate W to that rear-face side and which is not illustrated. On the other hand, 
the back heater 915 which is surface state, heats the field of the semiconductor substrate W to 
be plated from the undersurface side, and keeps it warm is installed in the rear-face side of the 
board mounting part 913. This back heater 915 is constituted by the rubber heater, for example. 
It rotates by the motor M, and this holding mechanism 91 1 is constituted so that it can move up 
and down by the ascending and descending means which is not illustrated. The weir member 931 
forms the seal part 933 which is cylindrical and carries out the seal of the periphery edge of the 
semiconductor substrate W to the lower part, and it is installed so that it may not move up and 
down from the position of a graphic display. 

[0106]The showerhead 941 is providing many nozzles at a tip, and is a thing of the structure 
which distributes the supplied plating liquid in the shape of a shower, and is supplied to the field 
of the semiconductor substrate W to be plated at abbreviated homogeneity. The cleaning liquid 
supplying means 951 is a structure which spouts a penetrant remover from the nozzle 953. The 
plating liquid recovery nozzle 965 is constituted so that it can move up and down and circle, and 
it is constituted so that the tip may descend inside the weir member 931 of the upper surface 
edge part of the semiconductor substrate W and may attract the plating liquid on the 
semiconductor substrate W. 

[0107]Next, operation of this electroless plating equipment is explained. The holding mechanism 
91 1 is first descended rather than the state of a graphic display, the crevice between prescribed 
dimensions is established between the weir members 931, and the semiconductor substrate W is 
laid and fixed at the board mounting part 913. As the semiconductor substrate W, for example, 
phi 8-inch board is used. Next, go up the holding mechanism 911, the upper surface is made to 
contact the undersurface of the weir member 931 like a graphic display, and the seal of the 
periphery of the semiconductor substrate W is simultaneously carried out by the seal part 933 of 
the weir member 931. The surface of the semiconductor substrate W is in the state where it was 
opened wide, at this time. 

[0108]Next, direct heating of the semiconductor substrate W itself shall be carried out with the 
back heater 915, the temperature of the semiconductor substrate W shall be 70 ** (it maintains 
till the end of plating), next the plating liquid heated by 50 **, for example is blown off from the 
showerhead 941, and plating liquid is poured on abbreviated [ of the surface of the 
semiconductor substrate W / whole ]. Since the surface of the semiconductor substrate W is 
surrounded by the weir member 931, all the poured-in plating liquid is held on the surface of the 
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semiconductor substrate W. A small quantity of the grade which serves as 1-mm thickness 
(about 30 ml) on the surface of the semiconductor substrate W may be sufficient as the quantity 
of the plating liquid to supply. The depth of the plating liquid held on a field to be plated is just 10 
mm or less, and 1 mm of it may be sufficient like this example. If the plating liquid supplied like 
this example can be managed with a small quantity, the heating apparatus which heats this will 
also be small and will become good. And in this example, since the temperature of the 
semiconductor substrate W is heated at 70 ** and the temperature of plating liquid is heated at 
50 **, the field of the semiconductor substrate W to be plated will be 60 **, and is made to the 
optimal temperature for the plating reaction in this example. Thus, since it is not necessary to 
carry out temperature up of the temperature of the required plating liquid of big power 
consumption to heating so highly if it constitutes so that the semiconductor substrate W itself 
may be heated, prevention of the reduction of power consumption and construction material 
change of plating liquid can be aimed at, and it is suitable. The power consumption for heating of 
the semiconductor substrate W itself may be small, and since there is little quantity of the plating 
liquid collected on the semiconductor substrate W, incubation of the semiconductor substrate W 
by the back heater 915 can be performed easily, the capacity of the back heater 915 may be 
small, and miniaturization of a device can be attained. If a means to cool the semiconductor 
substrate W itself directly is used, it is also possible to change heating and cooling during plating 
and to change plating conditions. Since the plating liquid currently held on the semiconductor 
substrate is little, temperature control can be performed with sufficient sensitivity. 
[01 09] And instant rotation of the semiconductor substrate W is carried out by the motor M, 
uniform ****** of a field to be plated is performed, and a field to be plated is plated with the 
state where the conductor substrate W was stood still the second half. Specifically rotate the 
semiconductor substrate W at 100 rpm or less only 1 sec, soak the field [ to be plated ] top of 
the semiconductor substrate W in plating liquid uniformly, it is made to stand it still after that, 
and the nonelectrolytic plating between 1min is made to perform. Even if instant turnover time is 
long, it is set to 10 or less sec. 

[01 10] After the above-mentioned plating processing is completed, the tip of the plating liquid 
recovery nozzle 965 is descended to the inner neighborhood of the weir member 931 of the 
surface edge part of the semiconductor substrate W, and plating liquid is sucked in. If the 
semiconductor substrate W is rotated with the revolving speed of 100 rpm or less at this time, 
the plating liquid which remained on the semiconductor substrate W can be brought together in 
the portion of the weir member 931 of the edge part of the semiconductor substrate W with a 
centrifugal force, and recovery of plating liquid can be efficiently performed in a high recovery 
rate. And drop the holding mechanism 91 1 and the semiconductor substrate W is separated from 
the weir member 931, A nonelectrolytic plating reaction is stopped by dilution and washing at the 
same time it starts rotation of the semiconductor substrate W, it injects a penetrant remover 
(ultrapure water) from the nozzle 953 of the cleaning liquid supplying means 951 to the field of 
the semiconductor substrate W to be plated and it cools a field to be plated. The weir member 
931 may be simultaneously washed by applying the penetrant remover injected from the nozzle 
953 at this time also to the weir member 931. The plating waste fluid at this time is collected 
and discarded by the recovery container 961. 

[0111]The plating liquid used once is not reused but is considered as throwing away. Since 
quantity of the plating liquid used in this device as mentioned above is made very small compared 
with the former, there is little quantity of the plating liquid discarded even if it does not reuse. 
The plating liquid after use may also be collected to the recovery container 961 as plating waste 
fluid with a penetrant remover without installing the plating liquid recovery nozzle 965 depending 
on the case. And after carrying out the high velocity revolution of the semiconductor substrate W 
and carrying out spin drying by the motor M, it takes out from the holding mechanism 911. 
[0112l Drawing 21 is an outline lineblock diagram of other electroless plating equipment. In 
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drawing 21 , the point which is different from the aforementioned example is a point which 
installed the lamp heater (heating method) 917 above the holding mechanism 911, and unified this 
lamp heater 917 and showerhead 941-2 instead of forming the back heater 915 in the holding 
mechanism 911. That is. the lamp heater 917 of ring shape with which two or more radii differ, 
for example is installed in concentric circle shape, and the opening of many nozzles 943-2 of the 
showerhead 941-2 is carried out to ring shape from the crevice between the lamp heaters 917. 
As the lamp heater 917, it may constitute from one spiral lamp heater, and may constitute from 
a lamp heater of various, still more nearly other structure and arrangement. 
[0113]Even if constituted in this way, plating liquid can be supplied uniformly [ abbreviation with 
the shape of a shower ] on the field of the semiconductor substrate W to be plated from each 
nozzle 943-2, and heating and incubation of the semiconductor substrate W can also carry it out 
to homogeneity directly with the lamp heater 917. In the case of the lamp heater 917, since the 
air of the circumference is also heated besides the semiconductor substrate W and plating liquid, 
there is also a heat insulation effect of the semiconductor substrate W. 
[0114]ln order to carry out direct heating of the semiconductor substrate W with the lamp 
heater 917, Since the lamp heater 917 of comparatively large power consumption is needed 
instead, the back heater 915 shown in the lamp heater 917 and said drawing 20 of comparatively 
small power consumption is used together, The semiconductor substrate W is heated mainly with 
the back heater 915, and incubation of the air of plating liquid and the circumference may mainly 
be made to perform it with the lamp heater 917. A means to cool the semiconductor substrate W 
directly or indirectly as well as the above-mentioned example may be formed, and temperature 
control may be performed. 
[0115] 

[Effect of the lnvention]As explained above, even if the actual distance between electrodes 
(distance with the field used as an anode and a cathode to be plated) changes gradually with the 
dissolution of the anode by advance of plating according to this invention (it becomes large), 
Make the surface of the current plate located between a substrate and an anode act as the 
temporary anode (false anode), and the distance between electrodes (distance with the field used 
as a current plate and a cathode to be plated) on appearance always as it is fixed by nothing and 
this. Even if it uses a soluble thing as an anode, the homogeneity within a field of a plating film 
can be prevented from changing temporally. 
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* NOTICES * 
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damages caussd by tha usa of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
pr6cisGly. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A plating device comprising: 
A plating tub holding plating liquid. 

A substrate holder which is arranged above said plating tub, places a field to be plated upside 
down, and holds a substrate enabling free attachment and detachment. 
A plating liquid spray nozzle which injects plating liquid horizontally towards a center from a 
periphery of said plating tub. 

A current plate which is arranged down the flat surface which said plating liquid spray nozzle 
makes in the upper part of a soluble anode which made plating liquid immerse in said plating tub, 
and has been arranged, and said anode, and rectifies a flow of plating liquid. 

[Claim 2]The plating device according to claim 1 which said current plate is plate-like and is 
characterized by being arranged so that the whole surface of this anode may be covered to said 
anode and parallel. 

[Claim 3]The plating device according to claim 1 or 2, wherein said current plate comprises 
porous membrane of polypropylene, polyethylene, or PTFE, a porous board, or a porous board of 
ceramics. 

[Claim 4]The plating device according to any one of claims 1 to 3, wherein density of said 
current plate is set as a size in which plating liquid turns an inside of a current plate caudad, 
passes with prudence, and prevents the back run according to a flow of plating liquid introduced 
in a plating tub. 

[Claim 5]The plating device according to claim 4, wherein density of said current plate is set as a 
size in which plating liquid of a flow of 1 - 5 L/min passes an inside of a current plate. 
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